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SECTION 1 GENERAL MANUFACTURER, IMPORTER, AND PROCESSOR INFORMATION

PART A GENERAL REPORTING INFORMATION

1.01 This Comprehensive Assessment Information Rule (CAIR) Reporting Form has been

completed in response to the Federal Register Notice of..... [712] [212] [£1£]
CBI mo. day year

[ ] a. If a Chemical Abstracts Service Number (CAS No.) is provided in the Federal

Register, list the CAS No. .....covvnveviennunens Lozl £14#17 17 ]-[(__”E]E]_[z]

b. If a chemical substance CAS No. is not provided in the Federal Register, list

T 33

either (i) the chemical name, (ii) the mixture name, or (iii) the trade name of
the chemical substance as provided in the Federal Register.

(i) Chemical name as listed in the rule ...... /WA
(ii) Name of mixture as listed in the rule .... /A
(iii) Trade name as listed in the rule ......... A/A

¢. If a chemical category is provided in the Federal Register, report the name of
the category as listed in the rule, the chemical substance CAS No. you are
reporting on wvhich falls under the listed category, and the chemical name of the
substance you are reporting on which falls under the listed category.

Name of category as listed in the rule ......... Yoy
CAS No. of chemical substance .........cvvvueus (11 - -1
Name of chemical substance .......cvccvvvevnnn.,

1.02 Identify your reporting status under CAIR by circling the appropriate response(s).

CBI Manufacturer ......iciuieiiiieiennrncoreonnnencnsnsensonanss cecesereennas S |

[ ] Importer ........ e B PR e Cetreceranecanaans 2
Processor ....... Cetesr st sreses s Teeerer et es et e esasnsanse etsencresesannss (:)
X/P manufacturer reporting for customer who iS 4 ProcesSSOr ......veeeeenneoneneons 4
X/P processor reporting for customer who iS @ ProCeSSOTL +.eeverrteeennennnnrennsns 5

[::]_Mark {(X) this box if you attach a continuation sheet.




1.03 Does the substance you are reporting on have an "x/p" designation associated with it
in the above-listed Federal Register Notice?
CBI ,
IR - I et ereaneeea et reieieeeana. R .. [T Go to question 1.04
[_] —_
O it i i i i et ittt et r et e e [_ ] Go to question 1.05
1.04 a. Do you manufacture, import, or process the listed substance and distribute it
under a trade name(s) different than that listed in the Federal Register Notice?
Circle the appropriate response.
CBI
_ D - .o 1
[__] T
Nojuvveennnnn, e, e, Cevenn Cerenaean vl 2
b. Check the appropriate box below:
[ 1 You have chosen to notify your customers of their reporting obligations
Provide the trade name(s) .... /A
[::] You have chosen to report for your customers
[::] You have submitted the trade name(s) to EPA one day after the effective
date of the rule in the Federal Register Notice under .which you are
reporting.
1.05 If you buy a trade name product and are reporting because you were notified of your
reporting requirements by your trade name supplier, provide that trade name.
CBI .
T Trade name ................. NA
[_] '
Is the trade name product a mixture? Circle the appropriate response.
Yes coveiiiinneiinnnnns . T sreses ceeras . oo 1
NO cviiiiiieiieneenes St i e s ies it eessa b ease et oerete s aennnna bessecsaorrens . 2
1.06 Certification -- The person who is responsible for the completion of this form must
sign the certification statement below:
CBI

"I hereby certify that, to the best of my knowledge and belief, all information

. entered on this form is complete and accurate."

'/P&/z) an = [Suws Vi /44{.4.&460? vy 1L _%AML
NAME / SIGNATUKE ATE SIGNED
Vice President Operations - (419 ) 43] - JI7]
TITLE TELEPHONE NO.

Lastern Reqion

[::] Mark (X) this box if you attach a continuation sheet.




1.07 Exemptions From Reporting -- If you have provided EPA or another Federal agency

with the required information on a CAIR Reporting Form for the listed substance
CBI vithin the past 3 years, and this information is current, accurate, and complete
“_ for the time period specified in the rule, then sign the certification below. You
[__] are required to complete section 1 of this CAIR form and provide any information
now required but not previously submitted. Provide a copy of any previous
submissions along with your Section 1 submission.

"I hereby certify that, to the best of my knowledge and belief, all required
information which I have not included in this CAIR Reporting Form has been submitted
to EPA within the past 3 years and is current, accurate, and complete for the time
period specified in the rule."

/VA __
NAME SIGNATURE DATE SIGNED
( ) -
TITLE TELEPHONE NO. DATE OF PREVIQUS
SUBMISSION
1.08 CBI Certification -- If you have asserted any CBI claims in this report you must

certify that the following statements truthfully and accurately apply to all of
those confidentiality claims which you have asserted.

Q
>-]
=1

|

"My company has taken measures to protect the confidentiality of the information,

] and it will continue to take these measures; the information is not, and has not
been, reasonably ascertainable by other persons (other than government bodies) by
using legitimate means (other than discovery based on a showing of special need in
a judicial or quasi-judicial proceeding) without my company'’s consent; the
information is not publicly available elsewhere; and disclosure of the information
would cause substantial harm to my company’s competitive position."

NV A
NAME SIGNATURE DATE SIGNED

( ) -
TITLE TELEPHONE NO.

p—

|

[ ] Mark (X) this box if you attach a contiruation sheet.
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PART B CORPORATE DATA

1.09 Facility Identification

2 7 V5 R P e 28 < P 1 Bt = = 78 72 =4 2l B
[ ] Address Lg{];i]gélggl::]Ei]EZ]EE]EZ]EE]EE]EE]::]zgjzz]z:]::!::]::]::]::]::]::]::]::]

_____ City
(x1C]  [217)121e18])--1"171717)
State Zip

Dun & Bradstreet Number .........eveevenrnennensans [O)7 1-1 21717 1-1 o1l el )
EPA ID NUMDEL «vvvnurennnnennnennneennneeennansnns NP GIZ I LI 21213151518 ]
Employer ID NUMDEL +.vvieerneeneneeneenenncnennnaannnenns H 1 HZ 21 31R1F1Z151T)
Primary Stgndard Industrial Classification (SIC) Code .....vvvvuvennnns [21c]1E] )
Other SIC COQ@ . ..tuuivrioeearoneaeensonenneeensneensneneeasoosnsnaonnns 1 1717

CBI Name [A]_ 141 1PI_VAICIANAI 1 _ 1ZI~ 1€l 111 1 1111111

== S S N S N it Rl BN R el J=1 1=t
[_] Address []i]}i]::]EEJ::]IE]}éﬂ}é]EflEEIEEJZZl::lEE]ZE]QE]}%ﬂE%]Ef]ZZ]Z?]Zi]E{]EE]::]
Street

(D1al (19181713 1--1_1_1_1"]

State Zip
Dun & Bradstreet Number .................. V4. ..., D T O S I B O O O

Employer ID Number .....veveeeennnnnnerens KA., (11 11111

6




1.11 Parent Company Identification

CBI Name [ZI1ZI1E1ZIE)TIT LI IPILIAITIZI I I ZINICI I 11117
[] . Address [7 ) _ 1 £lZ1E1@ 1171 _ VR 1A S 11111111111
Street
[CIA 2 VA AT 1 1111V 1 1 111111 _1"1_1"]
City
(212) lelelelzla)--1_1_1_1_]
State Zip
Dun & Bradstreet Number .........ciienvviennerenans (212 1-1 717 14 1-lo)le ]l el 4]
1.12 Technical Contact
o SR L S VI /=3 D V222 520 N 72 =) P23 7 I A O I
[ 1 Title [ZI 1 1AINIZICIAVA) _Inl 1 2lelel T el 11111 _1_1_1

[y1C) (21 212)e)131--1_1_1_1_1
State - Zip

Telephone NUMbBEr «vuvivriivriernosnnoonssnonnasnosnans (2 15 1- 1A 317 1-171 717171

1.13 This reporting year is from ........eceveveeanenns (cl2] [£18) to [, 12] [ gl gl
Mo. Year Mo. Year

[::] Mark (X) this box if you attach a continuation sheet.
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1.14 Facility Acquired -- If you purchased this facility during the reporting year,
provide the following information about the seller:

_________ VA S

CBI  Name of Seller [__J_1_1_ 1 1 ) 1 1 1 1111111111111

[ ] Mailing Address [__1__1__1__1__ )1 _J_ 11 1111111111111
Street

N NS NN S N TS TS T N DN NN N TR D TS S N T TS I O
City

(1) [ 11 11— 11

State Zip

EMPloyer ID NUMDEL & vuveieereeenenenesnenneneaneneonssnsnnss [ 1 1 1 1 1 11

Date 0f Sale ..vuieereiniireeneeaaransanessnssssssnssassassnns [:]:] [:]:] [:]:]

Mo Day Year

Contact Person [ 1 1 1 11 1_ 1 1 _ 101 _ 1 11 1 11 1111111

Telephone NUMbBEr ..vvvvrvrernenneneneennnnennns ey O N I Y O I I Y O O R

1.15 Facility Sold -- If you sold this fac111ty during the report1ng year, provide the
following information about the buyer: ‘

CBI  Name of Buyer [} J_ 1 1" 1~ 1 1 1_1_1_1_ 111111111111

[] Mailing Address [ 1__ ) 1_ 1 1 1 ) 1 1 11 1 1 0 1 17 1707 17117
Street
QR S D T D NS T TS DU D TS DO DO N N A I R O A
City
(1) 1 11— 1171
State Zip
Employer ID NUMbBEr «.vuveierrenerenneneencenenconesaononenns 1 17 1 1 1 11
Date O0f PUIChase . ..iuiinieininnreneenoenoceotesseneenneennenns 1 101 1101 )
" Mo. Day = Year
Contact Person [__]__ 11— 1 1 1 1 11 1 1 1 1 Y 11117 11111
Telephone NUMBer . ..vievetnreererenrnonnonennennns (1 _ 1 1-1_ 1 1 1-1_1 111

[::] Mark (X) this box if you attach a continuation sheet.




1.16 For each classification listed below, state the quantity of the listed substance that
was manufactured, imported, or processed at your facility during the reporting year.

Q%% Classification Quantity (kg/yr)
[__]
ManUEactured ...veuieeveereesasesnatonessesoassoosnsscnsanans Cereenae A
Imported‘.... ....... Gttt ieii et bttt A
Processed (include quantity repackaged) ........iiiiiiiiiiiiinnnnnenne ROURY 722G

Of that quantity manufactured or imported, report that quantity:

In storage at the beginning of the reporting year ............. ..., /YA
For on-site use Or pProcessSing ....vieiieiisriineonsnnsssnanasoncons /A
For direct commercial distribution (including export) ............. N A
In storage at the end of the reﬁorting YEAL tvvierensrnnnnsnsnnnsns YA

0f that quantity processed, report that quantity:

In storage at the beginning of the reporting year ................. C}é LLE
Processed as a reactant (chemical producer) ........cciveeiurnnnen ,Q;A;Qg;j72<}
Processed as a formulation component (mixture producer) e, ANA
Processed as an article component (article producer) .............. /v A
Repackaged (including export) ....ceveevnrreeresiorosossonssncnennns N A

In storage at the end of the reporting year ...........iciiievnnnns Gl ree

1

[::] Mark (X) this box if you attach a continuation sheet.
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PART C IDENTIFICATION OF MIXTURES

1.17 Mixture -- If the listed substance on which you are required to report is a mixture
or a component of a mixture, provide the following information for each component
chemical. (If the mixture composition is variable, report an average percentage of
each component chemical for all formulations.)

cBI
(1 Average %
Composition by Weight
Component Supplier (specify precision,
Name Name e.g., 45% + 0.5%)
A
Total 100%

[::] Mark (X) this box if you attach a continuation sheet.
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2.04 State the quantity of the listed substance that your facility.manufactured, imported,

or processed during the 3 corporate fiscal years preceding the reporting year in
descending order.

CBI
[ ] Year ending ....... e et e R e 17121 1781771
Mo. Year
Quantity manufactured ........ sersvesesnseetsaerius e e A A kg
Quantity imported ............. e area s et Cheaaens v kg
Quantity processed ..i.eiieiiiiiiarieriaaiaataraeaens Cereeaes ;2n52¢3{ N kg
Year ending .......... e, e N VR - R 2
Mo. Year
Quantity manufactured ..... e eteeeteaeeaee, e eieiiaeeeas vee /YA kg
Quantity imported ........... et e oes N4 kg
Quantity processed .....cevrencrronns Cevereanaaaroas Cesereeenas D ATy nad kg
- 7 4
Year ending ...ieiiieinianecenonanns C et eeareeeetesea e (71221 [ §151
Mo. Year
Quantity manufactured .......... ceesescaseneens Ceeeeeees e AA kg
Quantity imported ................. e eteeeaee et ce VA kg
Quantity processed ........ fe it v e i R 4L kg
2.05 Specify the manner in which you manufactured the listed substance. Circle all
appropriate process types.
CBI
[_] |
Continuous process .........../PCﬂ.. .......... et Ceneeee e P |
/
Semicontinuous process ....... (h/j...... ................ e sarsenes cesrresasaans 2
Batch process ........ ........szé ................................................ 3
[__] Mark (X) this box if you attach a continuation sheet.

12




06 Specify the manner in which you processed the listed substance. Circle all
I appropriate process types.

CONtinUOUS PrOCESS tevrererenoottssosassnvssstnnaacannns T |
Semicontinuous process ..........................................................(ja

Batch ProCESS L .iiiii ittt e it tatenatsastsatatatatannneraseraresronnnetrrsennee 3

2.07 State your facility’s name-plate capacity for manufacturing or processing the listed
substance. (If you are a batch manufacturer or batch processor, do not answer this

CBI  question.)

Manufacturing capacity ....cevvievniniinnnnennn, et YA kg/yr

Processing capacity ..oeveierierrreierrrnertasiatscnnccnenans UK kg/yr

2.08 If you intend to increase or decrease the quantity of the listed substance
manufactured, imported, or processed at any time after your current corporate fiscal
year, estimate the increase or decrease based upon the reporting year’s production

CBI volume.

(1 Manufacturing Importing. Processing
Quantity (kg) Quantity (kg) Quantity (kg)
Amount of increase ¢4ﬁ(
Amount of decrease UK

[Z£] Mark (X) this box if you attach a continuation sheet.
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2.09 For the three largest volume manufacturing or processing process types involving the
listed substance, specify the number of days you manufactured or processed the listed
substance during the reporting year. Also specify the average number of hours per
day each process type was operated. (If only one or two operations are involved,
list those.)

cBI
_ Average
[_] Days/Year Hours/Day
Process Type #1 (The process type involving the largest
quantity of the listed substance.)
Manufactured ....... et eeiecierae e /V A
Processed ..i.ieineircrtnrnttaciattenenanaans A E

Process Type #2 (The process type involving the 2nd largest
quantity of the listed substance.)

Manufactured .......civvieeriinenrnncecenananns VA

Processed ..i..iiiiteiiiiiiintiintnttirseninonns A A

Process Type #3 (The process type involving the 3rd largest
quantity of the listed substance.)

Manufactured .......cccviivieiieceernnn. ceses N A

Processed .....cciiriirinnrsrcrnsacesnarnnnas YA

2.10 State the maximum daily inventory and average monthly inventory of the listed
substance that was stored on-site during the reporting year in the form of a bulk
CBI  chemical.

I
[ ] /\/07" fAE'dJM[ﬁ’fEA
Maximum daily inventory ...viiiiiiiineieinnnnnnacaeanoananenns kg
Average monthly inventory ......... e etaseenatresesenenenen kg
" [:1 Mark (X) this box if you attach a continuation sheet.
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2.11 Related Product Types -- List any byproducts, coproducts, or impurities present with
the listed substance in concentrations greater than 0.1 percent as it is manufac-
tured, imported, or processed. The source of byproducts, coproducts, or impurities
means the source from which the byproducts, coproducts, or impurities are made or

CBI introduced into the product (e.g., carryover from raw material, reaction product,

__ etc.).
]
Source of By-
Byproduct, Concentration  products, Co-
Coproduct (%) (specify + products, or
CAS No. Chemical Name or Impurity1 % precision) Impurities
VA

'Use the following codes to designate byproduct, coproduct, or impurity:

Byproduct
Coproduct

B
c
I = Impurity

oW

[::] Mark (X) this box if you attach a continuation sheet.
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2.12 Exist

impor

the q

. total
cBI

ing Product Types
ted, or processed
uantity of listed
volume of listed

-~ List all existing product types which you manufactured,
using the listed substance during the reporting year.
substance you use for each product type as a percentage of the
substance used during the reporting year.
quantity of listed substance used captively on-site as a percentage of the value

List

Also list the

listed under column b., and the types of end-users for each product type. (Refer to
the instructions for further explanation and an example.)
a. b. c. d.
% of Quantity
Manufactured, % of Quantity
L Imported, or Used Captively 5
Product Types Processed On-Site Type of End-Users
A 10 % Je¢ Z

G o

L TR ]

R
oo

2
Use

I =
CM =

the following codes to designate product types:

Solvent

Synthetic reactant
Catalyst/Initiator/Accelerator/
Sensitizer
Inhibitor/Stabilizer/Scavenger/
Antioxidant

Analytical reagent
Chelator/Coagulant/Sequestrant
Cleanser/Detergent/Degreaser
Lubricant/Friction modifier/Antivear
agent

Surfactant/Emulsifier

Flame retardant
Coating/Binder/Adhesive and additives

oZxrr

P
Q
R
S
T
U
v
W
X

i nn

L | R | RO [ N 1

the following codes to designate the type

Industrial

Commercial H

CS = Consumer
= Other (specify)

Moldable/Castable/Rubber and additives
Plasticizer ‘
Dye/Pigment/Colorant/Ink and additives
Photographic/Reprographic chemical

and additives
Electrodeposition/Plating chemicals
Fuel and fuel additives

Explosive chemicals and additives
Fragrance/Flavor chemicals

Pollution control chemicals

Functional fluids and additives

Metal alloy and additives

Rheological modifier

Other (specify)

of end-users:

()

Mark (X) this box if you attach a continuation sheet.
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Expected Product Types -- Identify all product types which you expect to manufacture,
import, or process using the listed substance at any time after your current
corporate fiscal year. For each use, specify the quantity you expect to manufacture,
import, or process for each use as a percentage of the total volume of listed
substance used during the reporting year. Also list the quantity of listed substance
used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the instructions for further
explanation and an example.)

a. b. c. d.
Z of Quantity
Manufactured, % of Quantity
L Imported, or Used Captively )
Product Types Processed On-Site Type of End-Users
. Py . i —_—
A ryr S0 e Z

Use the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant V = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

Use the following codes to designate the type of end-users:

Consumer
Other (specify)

Industrial CS
Commercial H

CM

(]

Mark (X) this box if you attach a continuation sheet.
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2.14 Final Product -- Complete the following table for each type of final product
CBI manufactured, imported, or processed at your facility that contains the listed

substance other than as an impurity.

[]

- a. b. c. d.
Average 7%
Composition of
Final Product’s Listed Substance Type of
Product Type1 Physical Form in Final Product End-Users
NA

lUse the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives

B = Synthetic reactant M = Plasticizer

C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical

D = Inhibitor/Stabilizer/Scavenger/ and additives
Electrodeposition/Plating chemicals

Antioxidant P =
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant W = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

?Use the following codes to designate the final product’s physical form:

A = Gas F2 = Crystalline solid
B = Liquid F3 = Granules

C = Aqueous solution F4 = Other solid

D = Paste G = Gel

E = Slurry H = Other (specify)
Fl = Powder

Use the following codes to designate the type of end-users:

Industrial CcS

I = Consumer
CM = Commercial H

Other (specify)

[ |

[::] Mark (X) this box if you attach a continuation sheet.
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Truck ...vvvvvenenn. AVA . . . P S g

Railcar ...vevevoras A7 T v et eteresr ettt aasanannns et ressiareaaeas
Barge, Vessel ...... KY(! .........................................................
Pipeline ........... /}vq ......................................... eessssestasraan
Plane .....c.vivveuuns 0(4.... .....................................................
Other (specify) I A i i ittt

Circle all applicable modes of transportation used to deliver bulk shipments of the
listed substance to off-site customers.

(< R Y " I &)

2.16 Customer Use -- Estimate the quantity of the listed substance used by your customers
or prepared by your customers during the reporting year for use under each category
CBI of end use listed (i-iv).
[_1
Category of End Use
i. Industrial Products
Chemical Oor MIXtUre .......iiiiiievioeiosscnnncnnnnnas NA kg/yr
8 o P /YA kg/yr '
ii. Commercial Products
Chemical or mixXture ......ocevsee Geevasuasenanssssaes VA kg/yr
Article ..... Ce et eenree e e e ereeeannens VA kg/yr
iii. Consumer Products
Chemical or MiXTULE tvvveeivnonnnnnnconseoncnnnennses VA kg/yr
o 3 - T N A kg/yr
iv.  Other
Distribution (excluding eXport) .veeevveevenscennsses /v A kg/yr
EXPOTt «vvivinnnnonnncnnan A /A kg/yr
Quantity of substance consumed as reactant .......... NA kg/yr
Unknown customer USeS ........vovevevesncosarneocnannse NA kg/yr
[ ] Mark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAW MATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased and the average price paid for the listed substance
for each major source of supply listed. Product trades are treated as purchases.
CBI The average price is the market value of the product that was traded for the listed

___ substance.
[_1]
Quantity Average Price
Source of Supply (kg) (5/kg)
The listed substance was manufactured on-site. /QAQ
The listed substance was transferred from a
different company site. /VA
The listed substance was purchased directly from < .
a manufacturer or importer. HRORE PAGF P2, 0007

The listed substance was purchased from a N
distributor or repackager. NA

The listed substance was purchased from a mixture
producer. A4

3.02 Circle all applicable modes of transportation used to deliver the listed substance to

CBI  your facility.

(]
Truck ..... cestecenersanns Gttt e et e et sesennarataan teenenna tetesennns sevesens ceo
Railcar ...viviiiennnnnnns C et e et e s seses et ettt ea ettt ecstaannnaenas """'(j§>
Barge, Vessel ......... ceernan Seetee.seersrs e er e rea s enaa Ceeeacnns N cerena 3
Pipeline .....ciiviviienennoenennnnnas S teeresesesneasetttsest s tanenn ceeean cesnan 4
Plane .uiiiiiiiiiii ittt ittt i teseeseee sesesssesesasens -
Other (specify) .. ..., Ceserecteenenennas ceesecennanna 6

[ ] Mark (X) this box if you attach a continuation sheet.
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Circle all applicable containers used to transport the listed substance to your
facility.
A |
BOXES tiiiiitttt ittt ettt tontnattonaeaan B
Free standing tank cylinders .....uiivuiiiinninnnnneennnenneennnennnesannnnennsns 3

Tank rail cars T

] o= T o
TN EUCKRS vttt ettt ittt tiineennneereneenneesnneennnnsenneenonneuaiis 6
B Per trUCKS it rit it it it ittt iee et eeenneensseosnneneeennennneeni
2 o Y - |
= o T 9

Other (specify) A 11

If the listed substance is transported in pressurized tank cylinders, tank rail
cars, or tank trucks, state the pressure of the tanks.

Tank cylinders ....iiiiiiniiinenennenenneneroeenrneennennnnnnis mmHg

Tank rail CaArS vuiiiiiineninrnenenenonnesesnsnennnsonnnnnnnnnani, fdz>f{ip mmHg

Tank trUCKS oottt i ittt iie ittt iee et rattennerneenns mmHg

-

Mark (X) this box if you attach a continuation sheet.
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PART B RAW MATERIAL IN THE FORM OF A MIXTURE

3.04 If you obtain the listed substance in the form of a mixture, list the trade name(s)
of the mixture, the name of its supplier(s) or manufacturer(s), an estimate of the

CBI  average percent composition by weight of the listed substance in the mixture, and the
amount of mixture processed during the reporting year.

(1]

__ Average
% Composition . Amount
Supplier or by Veight Processed
Trade Name Manufacturer (specify + % precision) (kg/yr)

YA

[ ] Mark (X) this box if you attach a continuation sheet.
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PART C RAW MATERIAL VOLUME

3.05 State the quantity of the listed substance used as a raw material during the
CBI reporting year in the form of a class I chemical, class II chemical, or polymer, and
___ the percent composition, by weight, of the listed substance.

__ %Z Composition by
Veight of Listed Sub-

Quantity Used stance in Raw Material
(kg/yr) {(specify + % precision)
Class I chemical L o ony Ty Gy <7 7 i
7 7
Class II chemical - ANA
Polymer NA

[::] Mark (X) this box if you attach a continuation sheet.

!
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SECTION 4 PHYSICAL/CHEMICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to questions in Section
4 that are inappropriate to mixtures by stating "NA -- mixture."

For questions 4.06-4.15, if you possess any hazard warning statement, label, MSDS, or other
notice that addresses the information requested, you may submit a copy or reasonable
facsimile in lieu of answering those questions which it addresses.

PART A PHYSICAL/CHEMICAL DATA SUMMARY

4.01 Specify the percent purity for the three major1 technical grade(s) of the listed
substance as it is manufactured, imported, or processed. Measure the purity of the

CBI  substance in the final product form for manufacturing activities, at the time you
import the substance, or at the point you begin to process the substance.

T Manufacture ' Import Process
Technical grade #1 % purity % purity 99,9 % purity
Technical grade #2 % purity %4 purity VA % purity
Technical grade #3 % purity % purity VA% purity

1Major = Greatest quantity of listed substance manufactured, imported or processed.

4.02 Submit your most recently updated Material Safety Data Sheet (MSDS) for the listed
substance, and for every formulation containing the listed substance. If you possess
an MSDS that you developed and an MSDS developed by a different source, submit your
version. Indicate whether at least one MSDS has been submitted by circling the

appropriate response.

Indicate whether the MSDS was developed by your company or by a different source.

YOUE COMPANY vttt tvtse et vsnenoeosonsseneonssssssosesesassensnnansenancnnsnsnesssas 1
T ANOTREE SOULCE 4t vnenesenete e enene it e ens et e eeeeensneseseeseenesasaanenn, (}i)
[ 1 Mark (X) this box if you attach a continuation sheet.
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4.03 Submit a copy or reasonable facsimile of any hazard information (other than an MSDS)
that is provided to your customers/users regarding the listed substance or any
formulation containing the listed substance. Indicate whether this information has
been submitted by circling the appropriate response.

Y S ittt ittt ettt e e e et e s et e e a st et et e eseseateenne o CED

4.04 For each activity that uses the listed substance, circle all the applicable number(s)
corresponding to each physical state of the listed substance during the activity
listed. Physical states for importing and processing activities are determined at
the time you import or begin to process the listed substance. Physical states for

CBI  manufacturing, storage, disposal and transport activities are determined using the

~  final state of the product.

Physical State

Liquified
Activity Solid Slurry Liquid Gas Gas
Manufacture 1 2 3 4 5
Import 1 2 3 4 5
Process 1 2 (:£> 4 5
Store 1 2 (ZZ} 4 5
Dispose 1 2 3 4 5
Transport 1 2 3 4 5

[ ] Mark (X) this box if you attach a continuation sheet.
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4.05

Particle Size -- If the listed substance exists in particulate form during any of the
following activities, indicate for each applicable physical state the size and the
percentage distribution of the listed substance by activity. Do not include
particles 210 microns in diameter. Measure the physical state and particle sizes for
importing and processing activities at the time you import or begin to process the
listed substance. Measure the physical state and particle sizes for manufacturing
storage, disposal and transport activities using the final state of the product.

Physical
State Manufacture Import Process Store Dispose Transport

Dust <1 micron VA
1 to <5 microns AA

5 to <10 microns VA

Powder <1 micron V4
1 to <5 microns - VA

5 to <10 microns (YA

Fiber <1 micron iy
1 to <5 microns NA

5 to <10 microns VA

Aerosol <1 micron NA
1 to <5 microns MNA

5 to <10 microns NA

[

_]

Mark (X) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTANTS AND TRANSFORMATION PRODUCTS

5.01 Indicate the rate constants for the following transformation processes.

a.

Photolysis:

Absorption spectrum coefficient (peak) 1704 (1/M cm) at nm
Reaction quantum yield, 6 ......covovvun... 7.4 at nm
Direct photolysis rate constant, kp, at ... UR 1/hr latitude
Oxidation constants at 25°C:

For 102 (singlet oxygen), k . ...oonnunn... LK 1/M hr
For RO, (peroxy radical), L S I UK 1/M hr
Five-day biochemical oxygen demand, BOD, 22N mg/1
Biotransformation rate constant:

For bacterial transformation in water, k... 74 1/hr
Specify culture ..oviiiiiinenineeennnnnenss U |

Hydrolysis rate constants:

For base-promoted process, k, ............. UK 1/M hr
For acid-promoted process, Ky coveniieina LAY 1/M hr
For neutral process, S UK 1/hr
Chemical reduction rate (specify conditions) LK

Other (such as spontaneous degradation) ... (/K

[::] Mark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 a. Specify the half-life of the listed substance in the following media.

Media Half-life (specify units)
Groundvater LR
Atmosphere UK
Surface vater LK
Soil UK

b. Identify the listed substance’s known transformation products that have a half-
life greater than 24 hours.

Half-life
CAS No. Name (specify units) Media
LK ' in
in
in
in
5.03 Specify the octanol-water partition coefficient, K, --- LiK ‘ at 25°C
Method of calculation or determination .................
5.04 Specify the soil-water partition coefficient, Ky vovenns (/K at 25°C
Lo B T I 4 T Lk
3.05 Specify the organic carbon-water partition
coefficient, K _ ..coeeiiiiiiiiiiiiiiiiiiiiiiiiiinnn.. UK at 25°C
5.06 - Specify the Henry’s Law Constant, H ......ovveeunuansn. 127.4 atm-m> /mole

[ 1 Mark (X) this box if you attach a continuation sheet.

36




5.07 List the bioconcentration factor (BCF) of the listed substance, the species for which
it was determined, and the type of test used in deriving the BCF.

Bioconcentration Factor Species Test’

UK

luse the folloving codes to designate the type of test:

|
Hou

Flowthrough
Static

[::] Mark (X) this box if you attach a continuation sheet.
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6.04 For each market listed below, state the quantity sold and the total sales value of
CBI  the listed substance sold or transferred in bulk during the reporting year.

o Quantity Sold or Total Sales
Market Transferred (kg/yr) Value (S$/yr)
Retail sales / \/ 7 /Q:?qu/' LL =N
Distribution -- Wholesalers
Distribution -- Retailers
Intra-company transfer
Repackagers
Mixture producers
Article producers
Other chemical manufacturers
or processors
Exporters
Other (specify)

6.05 Substitutes —- List all known commercially feasible substitutes that you know exist

for the listed substance and state the cost of each substitute. A commercially
feasible substitute is one which is economically and technologically feasible to use
in your current operation, and vhich results in a final product with comparable
performance in its end uses.

Substitute Cost (S5/kg)

Q
=]
L]

i

#7a%

[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 7 MANUFACTURING AND PROCESSING INFORMATION

General Instructions:

For questions 7.04-7.06, provide a separate response for each process block flow diagram
provided in questions 7.01, 7.02, and 7.03. Identify the process type from which the
information is extracted.

PART A MANUFACTURING AND PROCESSING PROCESS TYPE DESCRIPTION

7.01 In accordance with the instructions, provide a process block flow diagram showing the
major (greatest volume) process type involving the listed substance. ‘
CBI

- - ’) o N S /A: o~ v, //7 “
[__] Process type ........ #@Ay@ﬁ&f?gﬂ«;a Lot X iR & FOA R4 TUR 1A [P ode S

< . ) . .
= X 44 T 7T CeEED D/, Sl e I ACE 7, s

[ij Mark (X) this box if you attach a continuation sheet.
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7.03

In accordance with the instructions, provide a process block flow diagram showing all
process emission streams and emission points that contain the listed substance and
which, if combined, would total at least 90 percent of all facility emissions if not
treated before emission into the environment. If all such emissions are released
from one process type, provide a process block flow diagram using the instructions
for question 7.01., If all such emissions are released from more than one process
type, provide a process block flow diagram showing each process type as a separate
block.

Process type ........

- : X o
e DEACT -/7{ VTHEMHED \Z>x:% EOIRE A

{

_1]

Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

] P t 2 =Dy, - Ul popsiot e ey 2 <
[ rocess type «cee.o.. /7rv Yot 2oz THLEME (Lol Zp e enepr [NARMERC TH R 100G [Zzce= K8

Unit Operating
Operation Typical - Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
7/ B Srx. Tamn [€- 22 - SpHER I Mup Steel

i Moy Tank 24 A mospile e Mo Stees
/A bzar Lananesc 15~ 22 G, Ao, <mwcess Sz

QiMospHEr I g ess Sides

VS Ny T s /8- 3L o L 800 Al S
/
— —_— / o _ <
—_t [ieix Vozw7 A/‘f;f Nl A Mliad St g
Ll 7 e " . . .
e // 1L YT 72/! Judl A AR ppmal ! /’/gx_ﬂ ji? &L
o ~ el . " — ! -
‘Zfl /%avw?‘\ﬁa,/AﬂxV Aévﬁffﬁur ﬂ]“ggszfeé
S (S ! P - ’
R Ll ree Mran Siees
5 . o
L4 4 = 4 (S’ - /:)\ !/
2y Vi . :) ) ,
A v MY Evredd //Uf'a-/ ol ’/{/ 2 L8 2L A Lo

[SZ] Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

Y
[ ] Process type ........ C;éyyfv/ubhéﬁo

Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
s ez gn) Amtsecni
_ 1z [T gime Mt o /§ -2
7.14 [Ceg oo Lar= RY- Lt
‘ ] — . .
7 1S Ve i—an B T Azurspifecie STl
, “ ) . DTEEA E
YA Ro-108 A THESPHe 210 L hsdert AL
7t A I//}iu Z /‘t‘/'/b
i?a /P éc’/?"&al‘_;" SA Les
115 Lecy law
by A /.,? ’ P
a0 Cut s [sepe.
7 Vw7 fin 7, L Sqzes

[E{] Mark (X) this box if you attach a continuation sheet.
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7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

cBI

—_— Y
[ ] Process type ..... ‘o ( oL T loL tee=IN
Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
, L > SrzEr ¥
Vo f S Ol T o Aoc Cogck eres
3 e - - Sreews ¥
A S 1/@:)//9@ g LDE . Coicreve
[ 1 Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream idénqified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

7 L . Vi . Iy
] Process type ........ éu. VUL MARE [ Lo X ke [ oage Psiniu saciueinc focess

Process

Stream
ID Process Stream L Stream
Code Description Physical State Flow (kg/yr)
i 4 ) 4
T4 /?/ YO, DL B G4s 4¢3
a4 Tin Caas ys= oL (S 58€
7 //i,ﬂf/ft}f; (/,)4 1AL VT O le, (/2
. 7. v ‘ Jb 2
/D Sooew s Vur s d OTANT oL 49 AL
Ve Ledrer A4 (58 U
ryoee ) P N - A
A /,\)/A:‘SI /Z/)‘ar’/d/ o8 =T, - /) 373
“oa ) L , . .
/€ /’n/\aum/uc:v ,41(;;_',—#/; il 78 Ryl 73
IH THZ Ch 2, SR TAG

lUse the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL - Immiscible liquid (specify phases, e.g., 90% water, 107 toluene)

[3[] Mark (X) this box if you attach a continuation sheet.
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Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

[__] Process type ....... . df,u-r’m,;d.:a

Process
Stream
ID Process Stream . Stream

Code Description Physical State Flow (kg/yr)
. ) : B

77 /?‘A/\/[‘ A7 %"/L.L/-:fc’. S;J,M' /)/ S;/ Ll §S, LG R
b ' D _a - a - 9 L
/S 43012 TR = i 0r1e Liprsns CL 7 538 754
7K /VZ‘;( //:”“.4/5 /:,Zf,/ﬁ/% AL 20,090
7L /%AV%i”TTNXAAE'/;;:X'%ZEf'%ﬁuﬁﬂf S0 L & ?Sf?%é/

7

lyse the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

S0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.)
— : , ‘ 2 . 7
[__] Process type ........ /gl%azﬂb:vbyuﬁz%Z&xm@2¢?/Z;M4/4Q4“M*ﬂa72ﬂ7ﬁu; /;ﬂécefss
a. b. c. d. e.
Process Concen- 5 3 Other Estimated
Stream L trations™’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
: C g
/A Lo RV Jae 0 JA e N A N A

_ . , »
73 ST ol Lt e izs 4)‘4—./,-1 /LJ ‘it /0

—— — — — T~ — " " T . 7= P = S P o S P S S P T e et TS Ty VR Y P T P S T " " T T Y 7 o e T o o A e S ot . ot e o o e B o o o o i S o o o e . e e e e e e o . e e

7.06 continued below

[jz] Mark (X) this box if you attach a continuation sheet.

1
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

—_— 7 v
[_] Process type ...... /‘[)‘]"n‘\)zt'(.:lb
a. b. c. d. e.
Process Concen- Other Estimated
~ Stream ) trations™’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
70 [PENrS ik et ( }m/w S [0/ L'-,—I/ o2 YA A
YE I NA AA
7& A ar=2: s )y/:_{‘ (o /& //« ) /.4 (K

7.06 continued below

[X] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.)
—_— . .
[ ] Process type ........ CO/UTT,'AJ T
a. b. c. d. e.
Process Concen- Other Estimated
Stream X trations™' Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
e (< [/[ Jees VA VA

4 Ty sime 1S SSCYATE 99 (5/"5/‘““' H, Yiseohy 2 ui e P s/ 71-

‘ g ; .
Z A [loayes 5 u//_«j/ e A A A4
/’xu orpst Lasgonuares 30-Scfe/v) SVl NA
I : - , .
IS eoin S b gree  Dza8fe o A /YA

7.06 continued below

[Z(] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI  instructions for further explanation and an example.)

7
[T ] Process type ....os-. OVt N

a. b. c. d. e.
Process Concen- Other Estimated
Stream ' trations™’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (¥ or ppm)
; - . . ; / / 5
2/ 2A Zrizowsrt 7L Gofe L o s
VK 7/ PEVIAIA N AA
2L SIAYA N ﬂm nfpne SO ‘7&/:# ) VA A
e fone /ﬂﬂ/f:‘/d, Ve /Y&

7.06 continued below

[:] Mark (X) this box if you attach a continuation sheet.
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7.06 (continued)

'For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column b. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number » Additive Package (% or ppm)

A A \ A

1 o NA

2Use the following codes to designate how the concentration was determined:

A
E

Analytical result
Engineering judgement/calculation

H N

Use the following codes to designate how the concentration was measured:

Volume
¥ = Weight

<
1]

Mark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATMENT PROCESS DESCRIPTION

8.01 In accordance with the instructions, provide a residual treatment block flow diagram
which describes the treatment process used for residuals identified in question 7.01.

ca1 | A
[] Process type ......... /géwlafészyyf é’xk’?%é’/g’f”ﬁﬂ Mf@fﬁéfé'éé’”:‘}f‘ %“”ﬂ
— ~ Jy/

bt [hle fomn | I8 iy Tl0el | el B!
0
é/ Filter Solichs >, 14
700
nsT 75" b2
Exk //errp(; "7,{ 7 —ﬂa;‘)? f(’/‘%
)[/Jejf/ﬁﬂj
Lo
4

[C] Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

— () i P Ji! .
[T] Process type ........., [ty izeriiie brexidae Fean Mhiierizie [Bresss
a. b. c. : d. e. f. g.
Physical . ' Estimated
Stream Type of State Concentra- Other Concen-
iD Hazardo¥s of R Known s tion; g%sor Expected trations
Code Vaste Residual Compounds ppm) 7’ Compounds (% or ppm)
s MR A1y Eofae THLI LIK A LA
. 5 A ﬂ -y ’/_ —— - .7‘7 Y } . / r
/8 AN Ch ﬂ,; R DL 2 Qm(éf N ANA VA
- = ‘ - T, \ " ]
SO s sirzeh Soapns Selol@&)ln) VL VA
2/ 4.8 Cy Tl 7pr ___wk WA A
. . se-goe
T om — , ; L
L4 / DA /KLW@M&LEC@@@m;uJ&J(O
P 5~ '-.i:;"lj =
2J% Foavor (&) @)
7 5 - RS '
S¢ “enyu2ETHANE (L))

8.05 continued below

[}Z] Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARAC‘TEBIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

4/."
\ — 4

[ ] Process type ......... O o em IS
a. b. c. d. e. f. E.
Physical Estimated
Stream Type of State Concentra- Other Concen-
ID Hazardouixs of ) Known R tion45 gz or Expected trations
Code Vaste Residual Compounds ppm) "’ Compounds (% or ppm)
. - ; g B ; — 4 . ,
A oy T 2 pot ) Sl [k
- (1/4 ‘} ¥ » _ ) Y
(=l e raesrs(iseioe 4, 5€epay A b3
Il ) o - -
L] (I /)4 2 /;3/ oxerys LA pray i :
s L4 7
AN 4,1 Ly DT £ S A i) 2 Lt [k
1 P . oo
- C‘j Y _Emlgpsar e e ./,tf:?yﬂllvii' k3

Al

" N

. .

A esns ZXI OXiNE 000t 4o i)
L 7 L4

215 AT G TAZ O ppin £y Az fig

c ,
s Lo ppm N 60,3

=)

23/ /4/1 i K e Sk
4k
“re

8.05 continued below

[X] Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARAC&@RIZATION

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

[T ] Process type ......... C}ﬂ4177/UL{¢Zl>
a. b. c. d. e. f. g.
Physical Estimated
Stream Type of State Concentra- Other Concen-
ID Hazardous of R Known tion§ gz or Expected trations
Code Vaste Residual Compounds ppm) "7’ Compounds (% or ppm)
, - S oAt 2 g THANE A ‘ o J
1A3 VA SO Frexigee Fonw [08 4o, E L VA A

8.05 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

Use the following codes to designate the type of hazardous waste:

Ignitable
Corrosive
Reactive

EP toxic

Toxic

Acutely hazardous

LU I | N | | I [

Use the following codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% wvater, 10% toluene)

8.05 continued below

[ ] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

*For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (%X or ppm)

1 NMA NA

‘Use the following codes to designate how the concentration was determined:

Analytical result
Engineering judgement/calculation

=
0w

8.05 ' continued below

[::] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

*Use the following codes to designate how the concentration was measured:

Volume
Weight

v
v

6Specify the analytical test methods used and their detection limits in the table
below. Assign a code to each test method used and list those codes in column e.

Detection Limit

Code Method (+ ug/l)
1 biderarir Los 5 /Z £ L STisaTien S5 727 SeWurion TaoMyron
2 C&Ac, Pesler2se / DL e ] oc/oa—' /{L’:;oé f/?/ /Ma f HhODD
3 64 LA /4‘/&//97/(_ A J/DAAV(IS' /%/ y EWaN2 Y] fr’z Blc = 3 Lo 0
Y ‘

R

6

[::] Mark (X) this box if you attach a continuation sheet.
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8.06 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process
type. (Refer to the instructions for further explanation and an example.)

CBI
J— / . : . ‘
[_ ] Process type ......... /éivaﬂyz;vﬁ%quuzé‘/éuzxwae:/ngfz/ﬁiwawu?1€vzmﬂu06-/e;}wcas(
a. b. c. d. e. f. g.
Costs for
Stream Vaste Management Residual Management 0ff-Site Changes in
Ib Descripfion Methog Quantities of Residual (X) Management Management
Code Code Code (kg/yr) On-Site Off-Site (per kg) Methods
1% Aot 14 Zopss  _NA (o0 Bode _[fumes
9y _ABg2 55K 2 e NA AA N
59 LY secl VA A Wopses
745 _BG0 e Do poo 100 Jh N /YA Nonies

lUse the codes provided in Exhibit 8-1 to designate the waste descriptions

_ZUse the codes provided in Exhibit 8-2 to designate the management methods

[::] Mark (X) this box if you attach a continuation sheet.
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‘: " /Léﬂf Aﬁ;ﬁgkj/é?é:Z)

8.22 Describe the combustion chamber design parameters for each of the three largest
(by capacity) incinerators that are used on-site to burn the residuals identified in
CBI  your process block or residual treatment block flow diagram(s).

[} Combustion Location of Residence Time
Chamber Temperature In Combustion
Temperature (°C) Monitor Chamber (seconds)
Incinerator Primary Secondary Primary Secondary Primary Secondary
1
2
3

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

8.23 Complete the following table for the three largest (by capacity) incinerators that
are used on-site to burn the residuals identified in your process block or residual

CBI treatment block flow diagram(s).

(] Types of
Air Pollution Emissions Data
Incinerator Control Device Available
1 WA
2
3

Indicate if Office of Solid Waste survey has been submitted in lieu of response
by circling the appropriate response.

Use the following codes to designate the air pollution control device:

Scrubber (include type of scrubber in parenthesis)
Electrostatic precipitator
Other (specify)

oM n
Wonn

[Z]1 Mark (X) this box if you attach a continuation sheet.
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PART A EMPLOYMENT AND POTENTIAL EXPOSURE PROFILE

9.01 Mark (X) the appropriate column to indicate whether your company maintains records on
the following data elements for hourly and salaried workers. Specify for each data
element the year in which you began maintaining records and the number of years the

CBI  records for that data element are maintained. (Refer to the instructions for further
explanation and an example.)

- Data are Maintained for: Year in Which Number of
Hourly Salaried Data Collection Years Records
Data Element Workers  Workers Began Are Maintained
Date of hire X X 1977 20
Age at hire X X 1977 20

Work history of individual
before employment at your

facility X X 1977 20
Sex X X 1977 20
Race X X 1977 20
Job titles X X 1977 20
Statu;:lgate for each job NA NA NA NA
End date for each job title  NA NA NA NA
Work area industrial hygiene

monitoring data X X 1985 20
Personal employee monitoring

data X X 1985 20
Employee medical history X X 1977 20
Employee smoking history NA NA NA NA
Accident history X X 1977 | 20
Retirement date X X 1977 20
Termination date X X 1977 20
Vital status of retirees NA NA NA NA
Cause of death data NA NA NA NA

-

[ 1 Mark (X) this box if you attach a continuation sheet.
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cBI

]

Activity

Manufacture of the
listed substance

On-site use as
reactant

On-site use as
nonreactant

On-site preparation
of products

Process Category

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release

Open

9.02 1In accordance with the instructions, complete the following table for each activity
in which you engage.

c. d. .
Yearly Total Total
Quantity (kg) Workers Worker-Hours

VA A A
L/A A VA
VA /YA /A

LA [V A NA
D087 "Rs Yy
3 ¥ Res0

VA NA NA

AN JVA Y

A4 AA WA

A4 NA AA

.

NA

NA

A

[ ] Mark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category at your facility that
encompasses workers who may potentially come in contact with or be exposed to the
listed substance.

cBI

(1

Labor Category Descriptive Job Title
A JthQJAV' /ég/L/\ & rrons [z
B /ZE}Q\ ///»//U [pam ﬂ&ﬁ/ﬁ7¢ e T
¢ J=csam /[MCH/’W— /Dr TN TS
D LJT#JFVQAMQMMAL4@6947C;

E /LFW#/ (ﬁz’ 4%&//@4
F Sessee {peziree

G (ﬂ/l/z,:“ C//;D AT

H Lz f;ZZ;?Af1?/C?/;F¢3

I

J

[T] Mark (X) this box if you attach a continuation sheet.
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9.04 In accordance with the instructions, provide your process block flow diagram(s) and
indicate associated work areas.

=]

CB

—— : — ' - A 7
¢ - /) y 7 4
[__] Process type ""“'/QEJ}MJﬂbE?}#%U&i/LZ£3X%QZAf/%QH%/f%bvxh¢JF7LhﬁhUG JPraecs

Sece N Tew 7.4

[EC] Mark (X) this box if you attach a continuation sheet.
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9.05 Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or
7.02. Photocopy this question and complete it separately for each process type.

CBI1

[ ] Process type ...... //TLMAAvé AN E //;£}X7%?L6r/r 4Af/4Z;LLhCAC/oﬂJbi<~- pE Ay

Work Area ID Description of Work Areas and Worker Activities
1 g/u‘ ( 22 “" /fjgﬁ,/bc 4££;d§ é/)f”f/& ’.ﬂ'u/—\ g 'U)ﬂi,n&
2 Mezerme ﬁ/@h&¢@.(0‘of0A,/’ fé%@é%ﬁ?Zf(ﬁcﬁEﬁA /;LVOLE‘
3 | '
4 (i 7 OFE gv 2 Qc = 4464‘ /71.// /‘/)f,f/ﬂ\ [ Lt A D’E‘/eh‘
5 /4,/ U / /,/,:"'//Ud}« ﬁ/,wfl 5 gjidf/ﬁm!‘ ey ifmu
6
7 A//A, /_C_I?/[U/{)q‘* __\;Mf’/)f’ﬂ/ Aa /)CVA—/JJ[WP%
8
9
10

[Z_]1 Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for -
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI and complete it separately for each process type and work area.

— 7 : ) . |
[_] Process type ....... A—:/ \.,f,,/,(g;:mﬁ AV /:;:x/L;/_(_—“ /C;;,zm/f /’/ﬁfﬁlr—/ I TR (7K /)’2:-"'7 =50
Vork area ..........c.0u.. S eeesaaseearessaaas e /
Mode "Physical Average Number of
Number of - of Exposure "~ State of Length of Days per
Labor WVorkers (e.g., direct Listed Exposurg Year
Category Exposed skin contact) . Substance Per Day Exposed
4 [ Sewn oo @/ A (2
A 4 LN B EA TR i A [
A 4 120 Mt b AT 700 & Jas AR A

luse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

SO0 = Solid 90% water, 10% toluene)

Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[X] Mark (X) this box if you attach a continuation sheet.




R

Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers vho may potentially
come in contact with or be exposed to the listed substance. Photocopy this question
and complete it separately for each process type and work area.

)
Process type ...... . (icbu7*/4/,“<y\
Vork area ...... e eeees e e e oy
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed . Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
4 4 (rAA L AT 20000 A%, A SO

'Use the following codes to designate the physical state of the listed substance at
the point of exposure: :

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

S0 = Solid 90% water, 10% toluene)

“Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours ‘ F = Greater than 8 hours

[X]

Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for eech work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI  and complete it separately for each process type and vork area.

P

Process type ....... /q,[Vtyr,A,éQ;45

WOLK BIEA 4 oveveenonneonaenssnsonasnessoensassanssnes X
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed L Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
‘D / (K G AT 100 27, ,4 215D

lyse the following codes to designate the phys
the point of exposure:

GC = Gas (condensible at ambient SY
temperature and pressure) AL

GU = Gas (uncondensible at ambient OL
temperature and pressure; IL
includes fumes, vapors, etc.)

S0 = Solid

2Use the following codes to designate average

A = 15 minutes or less D =
B = Greater than 15 minutes, but not
exceeding 1 hour E =
C = Greater than one hour, but not
exceeding 2 hours F =

jcal state of the listed substance at

Sludge or slurry
Aqueous liquid

Organic liquid
Immiscible liquid
(specify phases, e.g.,
90% water, 10% toluene)

length of exposure per day:

Greater than 2 hours, but not
exceeding 4 hours

Greater than 4 hours, but
exceeding 8 hours

Greater than 8 hours

not

[3&] Mark (X) this box if you attach a continuation

sheet.

7!
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Complete the ifollowing table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially

come in contact with or be exposed to the listed substance.

Photocopy this question

and complete it separately for each process type and work area.

Process type ....... T D e DN
Vork area .........o.. Cheereieean s e ces A
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
£ N LA A L AT 0 A (Lo Vo, oAy

‘Use the following codes to designate the phys
the point of exposure:

ical state of the listed substance at

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
SO0 = Solid 90% water, 10% toluene)
2Use the following codes to designate average length of exposure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours
[¥] HMark (X) this box if you attach a continuation sheet.
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Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially

come in contact with or be exposed to the listed substance.

Photocopy this question

and complete it separately for each process type and work area.

Process type (i(%m&“fa)r/( AN

PRI A A ]

Vork area .....cceevevveenns ettt e .fad
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Vorkers (e.g., direct Listed ) Exposur Year
Category Exposed skin contact) Substance Per Day Exposed
/- 22 [ L AT 15 <, D 240

'Use the following codes to designate the phys
the point of exposure:

GC = Gas (condensible at ambient SY
temperature and pressure) AL

GU = Gas (uncondensible at ambient oL
temperature and pressure; IL
includes fumes, vapors, etc.)

S0 = Solid

‘Use the following codes to designate average

A = 15 minutes or less D =
B = Greater than 15 minutes, but not
exceeding 1 hour E =
C = Greater than one hour, but not
exceeding 2 hours . F =

ical state of the listed substance at

Sludge or slurry
Aqueous liquid

Organic liquid
Immiscible liquid
(specify phases, e.g.,
90% water, 10% toluene)

mononu

length of exposure per day:

Greater than 2 hours, but not
exceeding 4 hours

Greater than 4 hours, but not
exceeding 8 hours

Greater than 8 hours

(X1

Mark (X) this bpx if you attach a continuation

sheet.
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9.06

Complete the following table for each work area identified in question 9.05, and for

each labor category at your facility that encompasses workers who may potentially

come in contact with or be exposed to the listed substance.
and complete it separately for each process type and work area.

cBI

}
1
Process type C;cmxfrfu;fé;\

e e s b0 0

Photocopy this question

7

Vork area ...veveevvcccssvsnnnsns Ceeeaaae Cereerenee
| Mode Physical Average Number of
| Number of of Exposure State of Length of Days per

Labor Workers (e.g., direct Listed Exposurg Year
Category Exposed skin contact) Substance Per Day Exposed

& ! Saew Consrme T ke A /RO

co a AN e BT & C. SR

'Use the folloving codes to designate the phys

the point of exposure:

ical state of the listed substance at

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid
GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,
SO0 = Solid 90% water, 10% toluene)
2Use the following codes to designate average length of exposure per day:
A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours
exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours
exceeding 2 hours F = Greater than 8 hours
[1 Mark (X) this box if you attach a continuation sheet.
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9.07

-

For each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ..... .. / f;’; Lidet 2 & THAL G /74 N / ;xaf/,:- / /ﬁ Ll f AT /4.-2:04'5- R
]
Vork area ..............:;...................... /
8-hour TVA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m3, other-specify) (ppm, mg/m , other-specify)
A L0058 /D/’?ﬁm L OE A Lot
B D0, DOC T Doy Q. QOE 490

(]

Mark (X) this box if you attach a continuation sheet.
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-.9.07

For each labor category represented in question 9.06, indicate the 8-hour Time
Weighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and wvork
area.

Process type «...... //Z%ﬂ}TY LA L=
WOIK Are@ ..viviciiacocosccaosnenoaannsstsssonns c;%
8-hour TVQ Exposure Leyel 15-Minute Pgak Exposure Level
Labor Category (ppm, mg/m”, other-specify) {ppm, mg/m”, other-specify)
& Ve s D007 .(;ry;m

[X] Mark (X) this box if you attach a continuation sheet.
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9.07

-

For. each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work

area.

i

Process type ....... (:7UA)T]/U;jA?1\
WOIK Gr€8 ..vetevsvsonnaosoasssssssnonsnssnoensnse ;5
8-hour TVA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m”, other-specify) (ppm, mg/m”, other-specify)
D /YA 2002 g

[:E] Mark (X) this box if you attach a continuation sheet.
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9.07

-~

For each labor category represented in question 9.06, indicate the 8-hour Time
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work

area.

Process type ....... C/ygq)TV/UIJL?(B
VOrk Area ....ceeeecoreancssssocsoacnnvronssenses ;f
8-hour TVA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m", other-specify) (ppm, mg/m”, other-specify)
= di&&&quww Lolr229 pp

[3<] Mark (X) this box if you attach a continuation sheet.
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By

For each labor categery represented in question 9.06, indicate the 8-hour Time

9.07
Veighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and wvork
area.

cBI

[::] Process type ....... C;:»U?TﬂjiléZék
WOrK 8rea ..vvecrevcossoeseveesoosoosassnsnascsen ‘é;’

8-hour TV% Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/m , other-specify) (ppm, mg/m”, other-specify)
£~ L éﬁd’élﬁfnim O gixs d //’),D/m
[j{] Mark (X) this box if you attach a continuation sheet.

e
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For each labor category represented in question 9.06, indicate the 8-hour Time

207 Veighted Average (TVA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
ar area.
[:] Process type ....... /"[1 ST AN DS
WOILK Area .ocieervonceesssosassssnsnnsrosennnans 7
8-hour TWVA Exposure Level 15-Minute Peak Exposure Level
Labor Category (ppm, mg/ms, other-specify) (ppm, mg/m”, other-specify)
(2 L. e 1202 iy Dl 2 ooy
[ 1 Mark (X) this box if you attach a continuation sheet.
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PART B WORK PLACE MONITORING PROGRAM

9.08 If you monitor worker exposure to the listed substance, complete the following table.

CBI
[} ‘
Testing Number of Analyzed Number of
WVork Frequency Samples Who In-House Years Records
Sample/Test Area ID (per year) (per test) Samples1 (Y/N) Maintained
Personal breathing ‘
Zone /-5 REE lo & /q‘ V 3
General work area /=7 /& s 4 >/ 5
(air) ’
Vipe samples VA N A NA A4 AA AA
Adhesive patches ANA ANA N A ANA N A VA
Blood samples [=7 / / 8 A/ K
Urine samples /=7 / / b /V P7ad
Respiratory samples _ /y/ NA NA NA MA N A
Allergy tests LA A N4 ANk /A N4
Other (specify) |
/“fl : Lraiezzons _[-7 / & A % YA
Other (spec;fy)
Checr X-Lay /-7 / 2 AT VIR Y ¢
Other (specify) |
YA B A A L4 N4 A

Use the following codes to designate who takes the monitoring samples:

Plant industrial hygienist
Insurance carrier
OSHA consultant

Other (specify) /"ﬁﬁm,c/;w

o uwn

]

[::] Mark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified in question 9.08, describe the type of sampling and
CBI  analytical methodology used for each type of sample.

Sampling and Analytical Methodology

4If~, /w}t L l(””/ﬁ/,{ T4 1€, //‘\/f)f/‘ /4ﬁt~’

ji,é’ /4;»‘/,17; {K‘/’»C&’/:?‘feﬁ-zllq /Lfd/!)é’—/z '7;,1)':'

i

Sygice, UK
7 >

~

/:Zgagkv LK

- e o o
Lxpsais 7o Unaaget § (’myf:aw P orie _4”/;«/\3:.5 AN

/% O ILCE AL L <its i

9.10 If you conduct personal and/or ambient air monitoring for the listed substance,
specify the following information for each equipment type used.

cBI
. . ) Averaging
1 Equipment Type Detection Limit Manufacturer Time (hr) Model Number
D L2001 A G=fils 7 [ 4
H 000/ A A AN / /J///‘JSTL}Z?

Use the following codes to designate personal air monitoring equipment types:

Passive dosimeter

= Detector tube
Charcoal flltratlon tube w1th pump

Other (specify) . . g

the following codes to designate ambient air monitoring equipment types:

[ =
0
[

Stationary monitors located within work area

Stationary monitors located within facility

Stationary monitors located at plant boundary

Mobile monitoring equipment (specify) ﬁa / np // toce fraf
Other (specify)

the following codes to designate detection limit units:
ppm

Fibers/cubic centimeter (f/gc)
Micrograms/cubic meter (u/m”)

]

~N
=
7]
[t)]

QW
o

[:i] Mark (X) this box if you attach a continuation sheet.
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9.11 If you conduct routine medical tests for monitoring the health effects of exposure to
the listed substance, specify the type and frequency of the tests.

CBI
. Frequency
[ ] Test Description (weekly, monthly, yearly, etc.)
ﬂ’k B AL -4'7 L—/ /-rr/uf T >//:¢-i.'ﬂ.LL/‘
(\AI/"C‘“‘" X 2 3 & \/[—-‘u".{_ [
.‘ ~ 7 7
Biceo . w[’(ml TAVIS \//E,.wzm{f
(/’2 = J/b 4 AGSIS Neupty
N/ 7 T
et \y
7 I

[ .1 Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

CBI

— / o

[__] Process type .........cvvens Chgisereg manies Fae iz s L LV aniurac i dzme e e
WOrKk area «..veeeevnvnerneneenns ettt e, /

Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation: ; »
Local exhaust y /G942 /V NA. .
General dilution N/
Other (specify)
LA I
Vessel emission controls >f [5i6 2 avi 4
Mechanical loading or :
packaging equipment /ygé
Other (specify)
AA
[EZ] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS _ _,f

9.12

Describe the engineering controls that you use to reduce or eliminate vorker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and work area.

Process type ..ciceeeess e (1;4)f7nhjéjﬂ

5

Pe s es e ce s v s e e e Ce s rees ,:7«)

Work area ..veeecensns ceesr e

Year Upgraded Year
Installed (Y/N) Upgraded

Engineering Controls

Ventilation:

Used
(Y/N)

Local exhaust >[ / a{ 2 {Z /V A
ViV o

~General dilution

Other (specify)

Vessel emission controls NV

Mechanical loading or

packaging equipment /V

Other (specify)

[£]

Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and work area.

[ ] Process type .iovevenanss . (?g&;—jﬂujx:n

11633 S o =T S R ceeeas e 4

Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:

Local exhaust ¥ /5975 \/ [5G 8b
/
General dilution v

Other (specify)

Vessel emission controls N

Mechanical loading or

packaging equipment i

Other (specify)

vl

[SE] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

cBI

_ /}
[ ] Process type ......... ST TA L ED
Work area ..... e Ceeeeas SN e Ceeereeaes f
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust Y Yz, \/ /G5
/
General dilution M
Other (specify) -
Al
Vessel emission controls (y
Mechanical loading or
packaging equipment N
Other (specify)
A/
[X] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9,12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each
process type and work area.

cB1 f
“
—_ L
[__] Process type ...cccevvveennn (_124)777U5/é5¢5
Work area ..ve.es.. e N e e .. =7
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust Y €7 do L. /«f A
General dilution /\/

Other (specify)

Vessel emission controls [Y

Mechanical loading or

packaging equipment /Y

Other (specify)

/v

[3;] Mark (X) this box if you attach a continuation sheet.

e
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PART C ENGINEERING CONTROLS .

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and work area.

CBI |
) H
[::] Process type «.esescascoanoce (f()@}j/nJ;/g’f3
Work area ........ e e e 7
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
Ventilation:
Local exhaust ;[ [ Gl 4 /\/ N4

General dilution N/

Other (specify)

Vessel emission controls FAVA

Mechanical loading or

packaging equipment /\/

Other (specify)

[ ] Mark (X) this box if you attach a continuation sheet.
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. 9.13 Describe all equipment or process modifications you have made within the 3 years

’ prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and vork area.

CBI
) 1
—_ V2 « -~ / . .
[_] Process type ........ / LA T NAGE /_EX/-{LE;(;MW AZ/,@ LT e /?%‘cua‘s S
v
Vork area ...oveeecenecnnes fereecatnasaaann 4

Reduction in Worker

Equipment or Process Modification Exposure Per Year (%)

o 7
&M@Wﬁoa o Lvonune A /2

{/c’/u/.)u/) 4‘#5,4

{:i] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

&

[ ] Process type ........ C: ST I LSS

Work area ......eiveiinniininnnnnns “esesssstsssenusnnnnes /¥

Reduction in Worker
Equipment or Process Modification Exposure Per Year (X)

/ A —— 2 - _ &)
ExzEenen Aé;«; nen desa Joe Evcacse Curoll S DE se

.’1//)51'\/££> (::}157//;; JATAY ZE(/&;A éj‘)(ﬂ LAY 2 [;:./;,'(

[ ] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
—_ //? — — Iy . g
[__] Process type ........ Eﬁkyuﬁugﬁimvuﬁ'Lﬂﬁsr'ﬁiﬁifﬁoﬂﬁ”/hhﬂ)uﬁmi‘ﬂﬂiﬁﬂﬂé Aéwcufsi
WOIK Area «ovviriiiiiiiiiiininninrneeososeasosessarencenonsanss {
Wear or
Use
Equipment Types (Y/N)
Respirators

Safety goggles/glasses
é‘ 1 Face shields
Coveralls
Bib aprons
Chemical-resistant gloves
Other (specify)
L<i%ka}:a5/§;€ /:;ET/QﬂﬂAJ

tFFF

[3:] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wvear or use
in each work area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

~

o
[__] Process type ........ [ raTisusn

WOTK BIEA 4 v vnvesrreeeeosonansonenusssossasasssssssessnsnsanans 2
Wear or
Use
Equipment Types (Y/N)

Respirators LY
Safety goggles/glasses ;{ .

Face shields
Coveralls /V
Bib aprons N/
Chemical-resistant gloves N
Other (specify)
A
/4

[::] Mark (X) this box if you attach a continuation sheet.
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9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, vhether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

[ ] Process type ......... /%//Q

Fit Frequency of
Work Respirator Averag Tested Type of R Fit Tests
Area Type Usage (Y/N) Fit Test (per year)

Use the following codes to designate average usage:

A = Daily

B = Veekly

C = Monthly

D = Once a year

E = Other (specify)

Use the following codes to designate the type of fit test:

Qualitative
Quantitative

[::] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES

9.19

Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

) — 7 ' :
Process type ...... /zfnguﬂgrx-/ﬂmg’ Frexize i / e T2 100 / 2edESS
AV

[ s R

L I I I R N )

Work area ....ceeereenosecsescennnenes

kN

fzgjyéiﬂ<<5£;ﬁ205;\ﬂu£L05

<

(& (s TR T /Cm/ z /:’;L"E-‘"A/CC/} S/ /2y s U /’:gcc&}/-_awrf&' /J//?é/i’/) 174

¢ !
%(’;Oﬁcm_;sl §1f QRALED e

/ ~ _ r L{q ! /’J . / /»4 ; . ,
LATE A e LAGE LS Kinez e i/lf/ﬂf-;f LY DT L kS

9.20 Indicate (X) how often you perform each housekeeping task used to clean up routine

leaks or spills of the listed substance. Photocopy this quest1on and complete it
separately for each process type and work area.

Process type ...... /1 ML/PF"’N‘MM’: /’ X/,—?;.{: Ceirn /"Am; L AT e ZInG- /4: GeESS

WOTK 8rea .viveuiniinenenenneennneennsnensnnnnnes /2 u

Less Than 1-2 Times 3-4 Times Hofe Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping NA A4 /NA N4
Vacuuming A A N A NA NA
Vater flushing of floors Nd Nog A A
Other (specify)
-réi?égAxglrLJQédi X AA NA LA

EL B Emm o0 B CoiiT2ORE Ehini AT E T i E /\ﬁwcs oz ;ou_u.f/fﬁ CNE SHauads
CCCLR, TN & EAIITEZ it 45 Con T OveEs, 3% \g; C’c TV ES 12D ,«M,o D:Sf[)c-.sg H e
«4<’0c“14‘>fzt@ Feo A/A’A/\ SM'H_ 3! /'c:/)*u’ff/- /f/.¢um0 ron s, [Zoszpns 4alb>
e EbiEs Ao " Fon Ewcpadriy :p,,.m =

//r“x,f f 47 S i

Yy ‘s F—ﬁ A

[

—

Mark (X) this box if you attach a continuation sheet.
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9.21 Do you have a written medical action plan for responding to routine or emergency
exposure to the listed substance?

Routine exposure

YesS veveererescecnnan ....)/l/ii/,Jgaq. éfy.. ..... ;i%;};........................... ;

No ................................................. e T e s et et et tcunenne

Emergency exposure

D= T e |
No CI.l.'C..lll..l...‘.lb...'..l.l...l.l"!.!!.-...'l.OI.l.'l.l........"."...... 2

If yes, vhere are copies of the plan maintained?

Routine exposure:

Emergency exposure:

9.22 Do you have a written leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

Yes ...""ll.l..l...“l.i.'!.'ll‘..ll.l.l....‘ll.....l'.l-‘l.l..l.“‘ll'.'...l.‘..@

o Cesas et er e et e eanons crsseessaenas

N 7 .
If yes, where are copies of the plan maintained? él%%?kj%i{@;ﬂ oy: (;h:ﬁyeé;

Has this plan been coordinated with state or local government response organizations?
Circle the appropriate response.

YeS ittt rtareerecrerocannnn s e st res et esaes st st enenns e |

NO ittt tianttotioaneaasnenososoesoseeasanssanssssseecscosenossssanncnnnes 2

9.23 Vho is responsible for monitoring worker safety at your facility? Circle the
appropriate response. ~

Plant safety specialist .. //\J.A.; érquy114..;,.é%‘é:}................... 1
Insurance carrier .....cc.ce... t ettt e e et s e e s e e e et s e sennenea sreecsenssenesceas 2
+ OSHA CONSULTANT 4 vnettensseeneanesoseesenasososssansonsnnsnsnsstosesssnsensssnseanes 3

Other (specify) B

[ 1 Mark (X) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONMENTAL RELEASE

General Instructions:

Complete Part E (questions 10.23-10.35) for each non-routine release involving the listed
substance that occurred during the reporting year. Report on all releases that are equal
to or greater than the listed substance’s reportable quantity value, RQ, unless the release
is federally permitted as defined in 42 U.S.C. 9601, or is specifically excluded under the
definition of release as defined in 40 CFR 302.3(22). Reportable quantities are codified
in 40 CFR Part 302. If the listed substance is not a hazardous substance under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and,
thus, does not have an RQ, then report releases that exceed 2,270 kg. If such a substance
howvever, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the RQ. The facility may have answered these questions or similar
questions under the Agency’s Accidental Release Information Program and may already have
this information readily available. Assign a number to each release and use this number
throughout this part to identify the release. Releases over more than a 24-hour period are
not single releases, i.e., the release of a chemical substance equal to or greater than an
RQ must be reported as a separate release for each 24-hour period the release exceeds the
RQ.

For questions 10.25-10.35, answer the questions for each release identified in question
10.23. Photocopy these questions and complete them separately for each release.

PART A GENERAL INFORMATION

10.01 Where is your facility located? Circle all appropriate responses.

cBI

—_— ",
[ 1] IndUStrial Brea t.vvuieiiincirneeneeneeeeseneeaenonesoseasneanenneasensnneesnnnns <zzT;)
- o

100 o T 1 TR § o T ceeeaeenn (izg

Residential Area ..vuuiuuniiiiiiniineinieeneeneeuneeeenneeneenesaeenennnennnnenns 3
Agricultural area ....... Sttt e et ean st e ettt e et ettt 4
U ot B A 0 o A 5
Adjacent to a park Or a recreational Area .....uu.eeieeneeneeneenseoeranenneennnens 6
Within 1 mile of a Navigable WaterWay «u.vueeeeeeeeerereeeernnnennneeeeeeeeeeesens 7
Within 1 mile of a school, university, hospital, or nursing home facility ........ 8
Within 1 mile of a non-navigable waterway ........eeeeveevnnnnsnon. Cessevaataasonan 9
Other (specify) e e 10

[::] Mark (X) this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facility (from central point vhere process unit
is located) in terms of latitude and longitude or Universal Transverse Mercader

(UTM) coordinates.

Latitude ...cv..... v e e R Y -2
LONgitude tevevernneennnnnnneennnnennnass Ceeieeen, G ° 5G ! AN
UTM coordinates .....eevunns Zone » Northing » Easting

10.03 If you monitor meteorological conditions in the vicinity of your facility, provide
the following information. ¢

N
o () o
Average annual precipitation ...:wfﬂz.,éiﬁii;gbdii?C:[B inches/year

Predominant wind direction ..vveeeeeececoooeoeronnns

10.04 Indicate the depth to groundwater below your fagility.

Depth to groundwater ......L| {5’7f77égi;36$%¢ffﬂ?fi;i3 meters

10.05 For each on-site activity listed, indicate (Y/N/NA) all routine releases of the
listed substance to the environment. (Refer to the instructions for a definition of

CBI Y, N, and NA.)

(1 Environmental Release
On-Site Activity Air Vater Land
Manufacturing /@b4 /V/g /«04
Importing A WA ANA
Processing >/ /\/ /1/
Otherwise used NA NA NA
Product or residual storage /@94 /(/4 /A

Disposal N4 WA AlA
Transport /KA ' fV/Q /ﬁ//i

%_ [:Z] Mark (X) this box if you attach a continuation sheet.
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10.06 Provide the following information for the listed substance and specify the level
of precision for each item. (Refer to the instructions for further explanation and

an example.)

CBI
(1
Quantity discharged to the air ......... ceeaes [9/ kg/yr + /0 %
Quantity discharged in wastevaters ........... S/ kg/yr %
Quantity managed as other waste in on-site :
treatment, storage, or disposal units ..... e Lﬁxj kg/yr + .55 %
Quantity managed as other waste in off-site ,
treatment, storage, or disposal units ........ A A kg/yr + x

[::] Mark (X) this box if you attach a continuation sheet.
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Describe the control technologies used to minimize release of the listed substance

for each process stream containing the listed substance as identified in your
process block or residual treatment block flow diagram(s).

Photocopy this question

CBI and complete it separately for each process type.
_ e Y e
[__] Process type ...... CAL AL ETHANE (e xuies Foam Mg uracivame [2ocess
Stream ID Code Control Technology Percent Efficiency

e /@évuﬁ; /A

27 (=i SeD rﬁjﬁm*/ Lond i ED Claye s 54, 994 7%

5 F;auﬁb.fljez 99.9999?;2

v §LMLEA,@2an?kﬂM¢Qr€ /éﬁ;%

7LD Eipcers ;zy) %@ba /Q&;&

7.1 X A el };LLf NA

742, 7./ Sewern My G vz bid Tz uE 122 s
D14 = T 21 LA LS » : e 99.99 7(."-

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI residual treatment block flow diagram(s), and provide a description of each point

_ source. Do not include raw material and product storage vents, or fugitive emission
[ 1] sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

f — N/ N,
Process type ...... /CZLtﬁL€£;W¢4mgff *z£EXh§4¢;‘/;;Jmi,'hhqu31677w£pw§ /fa@ef?ii‘

Point Source

ID Code Description of Emission Point Source

¢

4/ Vewr Fan o bleces o %4,;50 Meerer i /2%49
215 Vzr Laes cn ‘/x“z A DAL OSNE f Zf;z;n?/;m Lt
A LQEAV‘/ilzs(hm\/%f@ﬁfﬂb(ﬁzvdeybﬁ_éfzd;nw@g

719 Veor Lo oon /\lzz« DED (o 0= S ,«;LZE.&

'%Q/ ‘AWQY;;MS;N ﬁiuu(ﬁémﬁié%ﬁﬂV

[::] Mark (X) this box if you attach a continuation sheet.
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[

*199YSs UOTIEBNUIIUOD B ydelle nok JT xoq STyl (X) qIey

10.10 Bmission Characteristics - - Characterize

the emissions for each Point Source ID Code identified in question
10.09 by completing the following table.

GBI Maximm Maximum
__ Point Maxdimm Emission BErmission
[ ] Source Average . R Average Emission Rate Rate
D Physicelxl Emissions  Frequency Duration Eknissign Rate Frequency  Duration
Code  State (kg/day) (days/yr) (min/day) Factor (kg/min) (events/yr) (min/event)
78 L0 N </ NA_ NI _uk / /5
24 Y WA 4 206 N4 _ur b =p.
7S 050 280 (82  Qppoot 0035 o0 2
AV 0,07 286 L¥O  p.oLocod ppon Yoo Lo
7/ 6,07 RED /80 Q006009 L pook 400 K0
721 V UK 2L b0 (K L F UL UK

Use the following codes to designate physical state at the point of release: :
G = Gas; V = Vapor; P = Particulate; A = Aerosol; 0 = Other (specify) P840 ¢ 0 N

‘zFrequency of emission at any level of emission
*Duration of emission at any level of emission

4Avc-zrag'e Brnission Factor — Provide estimated

(+ 25 percent) emission factor (kg of emission per kg of
production of listed substance)




10.11 Stack Parameters -- Identify the.stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.
CBI
[ Stack
Point Inner Emission
Source Diameter Exhaust Exit
ID Stack (at outlet) Temperature Velocity Building ) Building2 Vent3
Code Height(m) (m) (°C) (m/sec) Height(m)" Width(m) Type
21/ [ 2 06 Amspen [ % A9 /0.4 v
7415 [0 /.0 Angienrie L2 4G 9./ V
207 1.0 1.0 Amgiewrts 1.2 4.9 oY, 4
219 0,95 1.2 Augieny  _H.7 4.9 9.1 v
72/ LG [0 Awgewr Y7 Dl M H-

1Height of attached or adjacent building

’yidth of attached or adjacent building

*Use the following codes to designate vent type:

H
v

Horizontal
Vertical

[::] Mark (X) this box if you attach a continuation sheet.
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10.12 If the listed substance is emitted in particulate form, indicate the particle size
distribution for each Point Source ID Code identified in question 10.09.
Photocopy this question and complete it separately for each emission point source.

(]
Point source ID COde ..ivivieeniinannnrnnrnnneennnnnanns /«/@4

Size Range (microns) Mass Fraction (% + % precision)

<1

v

1 to <10

10 to < 30

v

v

30 to < 50

50 to < 100

v

100 to < 500

v

2 500

Total = 100%

[::] Mark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EMISSIONS

10.13 Equipment Leaks -- Complete the following table by providing the number of equipment
types listed which are exposed to the listed substance and which are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately

CBI for each process type.

'y : .

[_]1 Process type ..... i’f;x(t;iczfﬁe“T/M»uf?‘ brexigie Fran Marpaeruz s P sy
Percentage of time per year that the listed substance is exposed to this process .
1914 1= Cresaen cereean Gttt reseeeerresn ittt ettenstsceennsnne - (2 x

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream

Less Greater

Equipment Type than 5%  5-10% 11-25%  26-75% 76-99%  than 99%
Pump seals®

Packed A A4 NA N/ s NA

Mechanical fo A Al NA / NA /

Double mechanical’ Ad NE N4 _NA NA AA
Compressor seals® AL NA AL A A JE N N4
Flanges N NA- VA AN N 28
Valves

Gas® - A NA . _NA AA A& AA

Liquid Mo NA NA alin NE R
Pressure relief devices® A A N4 NA NA NA N4

(Gas or vapor only)
Sample connections

Gas N Nk AL NA A AA

Liquid Ast A AN N NA /
Open-ended lines®

(e.g., purge, vent)

Gas _AA wh o _AE A ANk N4

Liquid N4 A NA AA Nk _NA

'List the number of pump and compressor seals, rather than the number of pumps or
compressors

10.13  continued on next page

[::] Mark (X) this box if you attach a continuation sheet.
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10.13 (continued)
’Tf double mechanical seals are operated with the barrier (B) fluid at a pressure
greater than the pump stuffing box pressure and/or equipped with a sensor (S) that

will detect failure of the seal system, the barrier fluid system, or both, indicate
with a "B" and/or an "S", respectively

Conditions existing in the valve during normal operation

4Report all pressure relief devices in service, including those equipped with
control devices

’Lines closed during normal operation that would be used during maintenance

operations
10.14 Pressure Relief Devices with Controls -- Complete the following table for those
pressure relief devices identified in 10.13 to indicate which pressure relief
CBI devices in service are controlled. If a pressure relief device is not controlled,
_ enter "None" under column c.
[_]
a. b. c. d.
Number of Percent Chemical Estimated
Pressure Relief Devices in Vessell " Control Device Control Efficiency2

AA

'Refer to the table in question 10.13 and record the percent range given under the
heading entitled "Number of Components in Service by Weight Percent of Listed
Substance" (e.g., <5%, 5-10%, 11-25%, etc.)

2The EPA assigns a control efficiency of 100 percent for equipment leaks controlled
vith rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
conditions

[::] Mark (X) this box if you attach a continuation sheet.
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Equipment Leak Detection -- If a formal leak detection and repair program is in
place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.

// J/
ProCeSS LYPE tvevvrennnnronssosossonnssenonsnanns //x’/

Leak Detection
Concentration

(ppm or mg/m’) Frequency Repairs Repairs
Measured at of Leak 1Initiated Completed
Inches Detecti?n Detection (days after (days after
Equipment Type from Source Device” (per year) detection) initiated)

Pump seals
Packed

Mechanical

Double mechanical

Compressor seals

Flanges

Valves

Gas

Liquid

Pressure relief
devices (gas
or vapor only)

Sample connections

Gas

Liquid

Open-ended lines

Gas

'Use the following codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify) : /

Mark (X) this box if you attach a continuation sheet.
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+399YyS UOTIBNUTIUOD ' yYdelle nok JT x0q STyl (X) HIel

"~ 10.16

(]

(e

e

G /2

Raw Material, Intermediate and Product Storage Emissions - - Complete the following table by providing the information on each - '
liquid raw material, intermediate, and product storage vessel containing the listed substance as identified in your process block

or residual treatment block flow diagram(s).

Operat-
Vessel Vessel  Vessel ing
Floating Composition Throughput Filling Filling Imner Vessel Vessel Vessel Design Vent Control Basis
Vessel Roof of Storecl3 (liters Rate Duration Diameter Height Volume Ehuss:on Flow Diameter Efficiency  for .
Type Seals’ Materials per year) (gpm)  (min) (m) (m) ) Controls’ Rate’ (cm) ¢4) Estimate

£ NE Jcele 5854257 Yo Fec  R.e3 5282800 Nowe M RS ML A
E O ANA  feel  s59257 ¢ Rbe BLS 1o Moo Nowe ML 204 AA N4
£ NA Jeelk S84 297 _S¢  Qbe Q5T .97 3695 hees NE A5 A NA

'Use the following codes to designate vessel type: se the following codes to designate floating roof seals:
F = Fixed roof MS1 = Mechanical shoe, primary
CIF = Contact intemnal floating roof MS2 = Shoe-mounted secondary
NCIF = Noncontact internal floating roof MSZR = Rim-mounted, secondary
EFR = External floating roof IMl = Liquid-mounted resilient filled seal, primary
P = Pressure vessel (indicate pressure rating) IM = Rim-mounted shield -
H = Horizontal IMV = Weather shield
U = Underground _ Wl = Vapor mounted resilient filled seal, primary
" W2 = Rim-mounted secondary

*Indicate weight percent of the listed substance. Include the total volatile organic content in parenthesis
‘Other than floating roofs

*Gas/vapor flow rate the emission control device was designed to handle (specify flow rate wnits)

SUse the following codes to designate basis for estimate of control efficiency:

C = Calculations
S = Sampling



PART E . NON-ROUTINE RELEASES

10.23 Indicate the date and time when the release occurred and when the release ceased or
was stopped. If there were more than six releases, attach a continuation sheet and

list all releases.

Date Time Date Time

Release Started (am/pm) Stopped (am/pm)
1 Nowe VA AtA NA

2

i
10.24 Specify the weather conditions at time time of each release.
/ l/(/"—/" £l E;cpu/é’ SHA
Vind Speed Vind Humidity Temperature Precipitation
Release (km/hr) Direction (%) (°C) (Y/N)

1

2

[ 1 Mark (X) this box if you attach a continuation sheet.
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Y

APPENDIX I: List of Continuation Sheets

Attach continuation sheets for sections of this form and optional information after this
page. In column 1, clearly identify the continuation sheet by listing the question number
to which it relates. In column 2, enter the inclusive page numbers of the continuation
sheet for each question number.

Continuation
Sheet
Question Number Page Numbers
(1) (2)
7,01 A A4 L
7,04 Y45 A-C
YARY oA 2B
2ot 47 4-5
¢ o8 SY 40
X049 L3l £
904 qIA2 B
06 23 [-F
L?/é)‘!/ ; "?{f' A'F
9.4 WA~
912 Q943K
G /4 Yor-y: 7R

[ ] Mark (X) this box if you attach a continuation sheet.
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r &3 b MATERIAL
Clin {E S

EMERGENCY PHONE 1-800-OLIN-911

SECTION I - IDENTIFICATION MSDS FILE 563
CHEMICAL NAME & SYNONYMS *
Toluene Dijisocyanate B0-20
CHEMICAL FAMILY FORMULA PRODUCT
Isocyanate CQHGNQDQ TDI B80-20
DESCRIPTION Clear water white to pale yellow liquid with sharp CAS NO.
pungent odor 26471-62-5

SECTION II - NORMAL HANDLING PROCEDURES

[TPRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Harmful 1f swallowed. Avoid contact with eyes, skin or clothing. Upon contact with skin or
eyes, wash off with water. Avoid breathing mist or vapor. Protect against physical damage. Store
in a cool, dry, well-ventilated place, away from areas where a fire nazard may be acute. Dutside
or detached storage is preferred. Blanket storage tanks with inert gas {nitrogen) or dry air.
Separate from oxidizing materials.

PROTECTIVE EQUIPMENT VENTILATION REQUIREMENTS
EYES Goggles As required to keep airborne concentrations
below TLV .

GLOVES Rubber, NBR or PVA

OTHER Coveralls, impervious footwear

SECTION Iil -~ HAZARDOUS INGREDIENTS

i

BASIC MATERIAL 0SHA PEL LD50 LC50 SIGNIFICANT EFFECTS
*Toluene-2,4~diisocyanate (80%) 0.02 ppm 5.8 g/kg 10 ppm/4 Skin, eye, mucous
ceiling (rat) nrs membrane irritation.
CAS No.: 584-84-9 (mouse) Pulmonary irritant.

Allergic sensitization
to skin and respiratory
tract. May cause

asthma attacks.

*Toluene-2,6-diisocyanate(20%),CAS None No data 11 ppm/4 Irritation
No.:91-08-7 established hPrs-mouse
SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT 270°F COC DSHA CLASSIFICATION Not Regulated LAMMABLE! | OMWER UPPER
METHOD . (Ighitabie) Xttafgv S% %

EXTINGUISHING MEDIA water, carbon dioxide or dry chemical. Use water tc keep the exposed

| containers cool,

SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIOSH/MSHA approved positive pressure
self-contained breathing apparatus when any material is invoived in a fire.

SECTION V — HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE
0.005 ppm TWA, 0.02 ppm STEL - 2,4 TDI (ACGIH 1987-88)

SYMPTOMS OF OVER EXPOSURE May cause irritation to eyes, throat, lungs, stomach, skin. Allergic
sensitization to skin and respiratory tract. May cause asthma attacks

:

EMERGENCY FIRST-AID PROCEDURES

“SKIN Immediately flush thoroughly with Qater for 15 minutes, call a phvsician.

EYES Immediately flush thoroughly with water for 15 minutes, call a physician.

INGESTION Immediately drink large guantities of water to dilute.

INHALATION Immediately remove victim to fresh air. Calil & pnysician.




PRODUCT CODE 898859 CHEMICAL NAME TDI 80-20

SECTION VI - TOXICOLOGY (PRODUCT)

ACUTE DORAL LD 50 5.8 g/kg (rats). Harmful if CARCINOGENICITY Dral Exposure-Positive NTP Bioass.

swallowed. . . MUTAGENICITY Not known to be mutagenic
ACUTE DERMAL LD 50 EYE IRRITATIONIrritation and/or burns
> 2 g/kg (rabpits) PRIMARY SKIN IRRITATION

ACUTE INHALATION LC 50 Irritation and/or burns

10 ppm/4 hrs (mouse)

PRINCIPAL ROUTES OF ABSORPTION
Inhalation, dermal contact

EFFECTS OF ACUTE EXPOSURE May cause irritation to lungs, eyes, throat, stomach, skin. Allergic
sensitization of skin and respiratory tract. Corneal injury may occur.

EFFECTS OF CHRONIC EXPOSURE Damage/allergic sensitization to lungs. Inhalation studies indicate
not carcinogenic. Carcinogenic risk from industrial use is not significant.

SECTION VII - SPILL AND LEAKAGE PROCEDURES (CONTROL PROCEDURES)

ACTION FOR MATERIAL RELEASE OR SPILL

Wear NIDSH/MSHA approved positive pressure supplied air respirator. Follow 0OSHA regulations for
respirator use (see 29 CFR 1910.134). Wear goggles, coveralls and impervious gloves and boots.
Add dry non-combustible absorbent, sweep up material and place in an approved DOT container. Add
an equal amount of neutralizing solution to the container (80-95% water, 5-10% ammonia). Clean
remaining surfaces with neutralizing solution and add this to container. Isolate container in a
.well-ventilated place and do not seal for 24 hrs. Ammonia vapors may be generated until solution
is neutralized., Wash all contaminated clothing before reuse. In the event of a large spill use
the telephone number shown on the front of this sheet. -

TRANSPORTATION EMERGENCY,CONTACT CHEMTREC 800-424-9300

THE MIXTURE OR TRADE NAME PRODUCT HEREIN CONTAINS A TOXIC CHEMICAL(S) SUBJECT TO THE REPORTING
REQUIREMENTS OF SECTION 313 OF TITLE II1 OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF
19§§ AND 40 CFR PART 372. THE SARA 313 CHEMICALS ARE LISTED IN SECTION III AND ARE INDICATED BY
ANASTERISK (*).

SECTION VIII - SHIPPING DATA

D.D.T. Toluene diisocyanate Poison B UN 2078

SECTION IX - REACTIVITY DATA

TSTABLE x UNSTABLE AT C F HAZARDOUS MAY OCCUR
POLYMERIZATION WILL NOT OCCUR

CONDITIONS TO AVOID

water or incompatible materials in a closed system, excess heat
INCOMPATIBILITY(MATERIAL TD AVODID)

Acids, bases and alcohols, surface active materials
HAZARDOUS DECOMPOSITION PRODUCTS

Carbon monoxide, nitrogen oxides, hydrogen cvanide

SECTION X - PHYSICAL DATA

[[MELTING POINT 53-56 F VAPDR_PRESSURE . OimmHg, 20 C VOLATILES No data

BOILING POINT 484 F SOLUBILITY IN WATER insoluble EVAPORATION RATENo data

SPECIFIC GRAVITY(H20=1) 1.22 PH_No data VAPDR DENSITY (AIR=1) 6.0

INFORMATION: FURNISHED TO 10008995 FURNISHED BY  DATE DECEMBER 5. 1988
ATTN: DEPT HANDLING MATL SAFETY DATA SHEETS Department of Environmental Hygiene and Toxicology
ATTN: T BOWEN ’
1 LEGGETT RD E’LV&U nl
CARTHAGE MO 64836 1X1 CORPORATION

\J ,U"‘a }\P“ 120 Long Ridge Road, Stamford, Connecticut 06904
; / OCEAN® Network :
RPN
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MATERIAL SAFETY DATA SHEET
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 1
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE
Effective Date: 05/10/89 Date Printed: 05/12/89 MSDS: 000609

1. INGREDIENTS: (% w/w, unless otherwise noted)

Toluene-2,k-diisocyanate (TDI) CAS# 00058L-84-9 80%
Toluene-2,6-diisocyanate CAS# 000091-08-7 20%

This document is prepared pursuant to the OSHA Hazard
Communication Standard (29 CFR 1910.1200). In addition, other
substances not 'Hazardous' per this OSHA Standard may be listed.
Where proprietary ingredient shows, the identity may be made
available as provided in this standard.

2. PHYSICAL DATA:

BOILING POINT: 250C (482F)

VAP PRESS: 0.01 mmHg @ 20C

VAP DENSITY: 6.0

SOL. IN WATER: Insoluble

SP. GRAVITY: 1.22 @ 25/15.5C

APPEARANCE: Water white to pale yellow liquid.
0DOR: Sharp pungent odor.

3. FIRE AND EXPLOSION HAZARD DATA:
FLASH POINT: 127C (260F)
METHOD USED: PMCC, ASTM D-93
FLAMMABLE LIMITS
LFL: Not determined
UFL: Not determined
EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or foam.
If water is used, it should be in very large quantity.
The reaction between water and hot isocyanate may be vigorous.

FIRE & EXPLOSION HAZARDS: Down-wind personnel must be evacuated.

(Continued on Page 2)
(R) Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company




MATERIAL SAFETY DATA SHEET
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 2
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE
Effective Date: 05/10/89 Date Printed: 05/12/89 MSDS: 000609

3. FIRE AND EXPLOSION HAZARD DATA: (CONTINUED)

Do not reseal contaminated containers since pressure build-up
may cause rupture. Fire point: 146C (295F).

FIRE-FIGHTING EQUIPMENT: People who are fighting isocyanate fires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wearing positive pressure self-contained breathing
apparatus and full protective clothing.

4. REACTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) Stable when stored under
recommended storage conditions. Store in a dry place at
temperatures between 18-L1C (65-105F).

INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Water, acid,
base, alcohols, metal compounds, surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea.
The combined effect of the CO2 and heat can produce enough
pressure to rupture a closed container.

HAZARDOUS DECOMPQOSITION PRODUCTS: Isocyanate vapor and mist,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyanide.

HAZARDOUS POLYMERIZATION: May occur with incompatible reactants,
especially strong bases, water or temperatures over 41C (105F).

5. ENVIRONMENTAL AND DISPOSAL INFORMATION:

jACTION TO TAKE FOR SPILLS/LEAKS:

Evacuate and ventilate spill area, dike spill to prevent entry
into water system, wear full protective equipment including
respiratory equipment during clean up.

Major spill: Call Dow Chemical U.S.A. (L09) 238-2112. |If

(Continued on Page 3)
(R) Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company



MATERIAL SAFETY DATA SHEET
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 3
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE
Effective Date: 05/10/89 Date Printed: 05/12/89 MSDS: 000609

5. ENVIRONMENTAL AND DISPOSAL INFORMATION: (CONTINUED)

transportation spill involved call CHEMTREC (800) 424-9300. |If
temporary control of isocyanate vapor is reguired a blanket of
protein foam (available at most fire departments) may be placed
over the spill. Large quantities may be pumped into closed but
not sealed containers for disposal.

Minor spill: Absorb the isocyanate with sawdust or other
absorbent and shovel into open top containers. Do not make
pressure tight. Transport to a well-ventilated area {outside)
and treat with peutralizing solution consisting of a mixture of
water and 3-8% concentrated ammonium hydroxide or 5-10% sodium
carbonate. Add about 10 parts of neutralizer per part of
isocyanate with mixing. Allow to stand for 48 hours letting
evolved carbon dioxide to escape.

Clean-up: Decontaminate floor using water/ammonia solution with
1-2% added detergent letting stand over affected area for at
least 10 minutes. Cover mops and brooms used for this with
plastic and dispose properly (often by incineration).

DISPOSAL METHOD: Follow all federal, state and local regulations.
Liquids are usually incinerated in a proper facility. Scolids
are usually also incinerated or landfilled.  Empty drums should
be filled with water. Let drum stand unsealed for 48 hours.
Before disposal drums should be drained, triple rinsed, and
holed to prevent reuse. Dispose of drain and rinse fluid
according to federal, state and local laws and regulations. The
most commonly accepted method is in an approved wastewater
treatment facility. Drums should be disposed of in accordance
with federal, state and local laws -and regulations., Commonly
accepted methods for disposal of plastic drums are disposal in
an approved landfill after shredding or incineration in an
approved industrial incinerator or other appropriate incinerator
facility. Steel drums are commonly disposed in an approved
landfill after crushing or in accordance with other approved

procedures.

(Continued on Page 4)
(R) Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: k

PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE
Effective Date: 05/10/89 Date Printed: 05/12/89 MSDS : 000609

HEALTH HAZARD DATA:

EYE: May cause pain, severe eye irritation and moderate corneal
injury. Vapors may irritate eyes.

SKIN CONTACT: Prolonged or repeated exposure may cause severe
irritation, even a burn. Skin contact may result in respiratory
sensitization or an allergic skin reaction even though it is not
expected to result in absorption of amounts sufficient to cause
other adverse effects.

SKIN ABSORPTION: The LD5O for skin absorption in rabbits is
>9400 mg/Kg.

INGESTION: Single dose oral toxicity is low. The oral LD50 for
rats is 5800 mg/kg. Ingestion may cause gastrointestinal
irritation or ulceration.

INHALATION: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irritation to upper
respiratory tract and lungs (choking sensation, chest
tightness), respiratory sensitization, decreased ventilatory
capacity, liver effects, cholinesterase depression, gastro-
intestinal distress and/or neurologic disorders. Effects may be
delayed. The bL-hour LC50 for TD| for rats is 13.9 ppm.

SYSTEMIC & OTHER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse effects. For hazard communication purposes under
OSHA standard 29 CFR Part 1910.1200, this chemical is listed as
a potential carcinogen by Nat'l. Tox. Program and IARC. An oral
study in which high doses of TDl were reported to cause cancer
in animals has been found to contain numerous deficiencies which
compromise the validity of the study. TDI did not cause cancer
in laboratory animals exposed by inhalation, the most likely
route of exposure. Birth defects are unlikely. Exposures
having no effect on the mother should have no effect on the
fetus. Did not cause birth defects in animals; other effects
were seen in the fetus only at doses which caused toxic effects

(Continued on Page 5)

% An Operating Unit of The Dow Chemical Company

Indicates a Trademark of The Dow Chemical Company
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: &
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE
Effective Date: 05/10/89 Date Printed: 05/12/89 MSDS:000609

6. HEALTH HAZARD DATA: (CONTINUED)

to the mother. In animal studies, has been shown not to
interfere with reproduction. Results of mutagenicity tests in
animals have been negative. Results of in vitro ('test tube')
mutagenicity tests have been inconclusive.

7. FIRST AID:

‘EYES: irrigate with flowing water immediately and continuously
for 15 minutes. Consult medical personnel.

SKIN: In case of contact, immediately flush skin with plenty of
water for at least 15 minutes while removing contaminated
clothing and shoes. Call a physician if irritation persists.
Wash clothing before reuse. Destroy contaminated shoes.

INGESTION: Do not induce vomiting. Call a physician and/or
transport to emergency facility immediately.

INHALATION: Remove to fresh air. |f not breathing, give mouth-
to-mouth resuscitation. |If breathing is difficult, give oxygen.
Call a physician.

NOTE TO PHYSICIAN: May cause tissue destruction leading to
stricture. |f lavage is performed, suggest endotracheal and/or
esophagoscopic control. |If burn is present, treat as any
thermal burn, after decontamination. No specific antidote.
Supportive care. Treatment based on judgment of the physician
in response to reactions of the patient. The manifestations of
the respiratory symptoms, including pulmonary edema, resulting
from acute exposure may be delayed. May cause respiratory
sensitization. Cholinesterase inhibition has been noted
in human exposure but is not of benefit in determining exposure
and is not correlated with signs of exposure.

(Continued on Page 6)
(R) Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 6
PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE
Effective Date: 05/10/89 Date Printed: 05/12/89 MSDS: 000609

8. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): Toluene diisocyanate (TD!) Dow Industrial
Hygiene Guide is 0.02 ppm Ceiling. ACGIH TLV and OSHA PEL are
0.005 ppm TWA, 0.02 ppm STEL.

VENTILATION: Provide general and/or local exhaust ventilation to
contreol airborne levels below the exposure guidelines,

RESPIRATORY PROTECTION: Atmospheric levels should be maintained
below the exposure guideline. When respiratory protection is
required for certain operations, use an approved supplied-air
respirator. For emergency and other conditions where the
exposure guideline may be greatly exceeded, use an approved
positive-pressure self-contained breathing apparatus or
positive-pressure airline with auxilliary self-contained air
supply.

SKIN PROTECTION: Use protective clothing impervious to this
material. Selection of specific items such as gloves, boots,
apron, or full-body suit will depend on operation. Remove
contaminated clothing immediately, wash skin area with soap and
water, and launder clothing before reuse. Safety shower should
be located in immediate work area.

EYE PROTECTION: Use chemical goggles. |f vapor exposure causes
eye irritation, use a full-face, supplied-air respirator. Eye
wash fountain should be located in immediate work area.

9. ADDITIONAL INFORMATION:
REGULATORY REQUIREMENTS:

SARA HAZARD CATEGORY: This product has been reviewed
according to the EPA 'Hazard Categories' promulgated under
Sections 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 (SARA Title (IIl) and is
considered, under applicable definitions, to meet the
following categories:

(Continued on Page 7)
(R) Indicates a Trademark of The Dow Chemncal Company
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Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 7

PRODUCT NAME: VORANATE (R) T-80 TYPE I TOLUENE DIISOCYANATE
Effective Date: 05/10/89 Date Printed: 05/12/89 MSDS : 000609

9.

ADDITIONAL INFORMATION: (CONTINUED)

An immediate health hazard
A delayed health hazard
A reactive hazard

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Warning

properties of this material (irritation of eyes, nose and
throat) not adequate to prevent chronic overexposure from
inhalation. This material can produce asthmatic sensitization
upon either single inhalation exposure to a relatively high
concentration or upon repeated inhalation exposure to lower
concentrations. Exposures to vapors of heated TDIl can be

extremely dangerous. (Have TD!| neutralizer available fo
spills.)

MSDS STATUS: Revised Sections 6 and 8.

SARA 313 INFORMATION: .
This product contains the following substances subject t
reporting requirements of section 313 of Title Il of th
Superfund Amendments and Reauthorization Act of 1986 and
LO CFR Part 372:

r

o the
e

CHEMICAL NAME ’ CAS NUMBER CONCENTRATION
TOLUENE=-2,6-DI I SOCYANATE ‘ 000091-08-7 20 %
TOLUENE-2,L4-DI I SOCYANATE 000584-8L4-9 80 %

(R) Indicates a Trademark of The Dow Chemical Company

The information Herein Is Given In Good Faith, But No Warranty,
Express Or Implied, Is Made. Consult The Dow Chemical Company
For Further Information.

% An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY | BASF Corporation Chemicals Division BASF

100 Cherry Hill Road, Parsippany, New Jersey 07054, {201) 316-3000

‘ DATA SHEET HMIS: H4 F1 R1

PRODUCT NUMBER: 585621 LUPRANATE* T80-Type 1

TRADE NAME: LUPRANATE* T80-Type 1
CHEMICAL NAME: Tecluene Diisocyanate
SYNONYMS: TDI; Tolylene Diisocyanate FORMULA: CH,C,H; {NCO},

CHEMICAL FAMILY: Aromatic Isocyanates MOL. WGT.: 174.16

—s

COMPONENT CAS NO. % PEL/TLV - SOURCE
LUPRANATE* T80-Type 1 100 Not established
Contains:
2,4 Toluene Diisocyanate 584-84-8 80 0.005 ppm, ACGIH
0.02 ppm STEL, ACGIH
0.02 ppm Ceiling, DSHA
2,6 Toluene Diiscocyanate 81-08-7 20

SARA Title III Sect. 313: Listed.
} A1l components are in TSCA inventory.

BOILING/MELTING POINT €760 mm Hg: 4B4°F/ N/A pH: N/A
VAPOR PRESSURE mm Hg €20 C: 0.025 Vapor Density (Air=1): 6.0
SPECIFIC GRAVITY OR BULK DENSITY: 1.22 Freezing Point: 51.8-53.6°F

SOLUBILITY IN WATER: Water reacts

APPEARANCE : Colorless liquid CDOR: Pungent INTENSITY: Strong

FLASH POINT (TEST METHOD): 270°F TAG Open Cup _ AUTDIGNITION TEMP: >820°F
FLAMMABILITY LIMITS IN AIR (% BY VOL) LOWER: 0.9% ) UPPER: 8.5%
EXTINGUISHING Use water fog, foam or C02 extinguishing media.
MEDIUM
SPECIAL Personnel engaged in fighting tsocyanate fires must be
FIREFIGHTING protected against nitrogen dioxide fumes as well as
PROCEDURES isocyanate vapors. Firefighters must wear self-contained
UNUSUAL FIRE breathing apparatus and turnout gear.

. AND EXPLOSION Avoid water contamination in closed containers or confined

_) MAZARDS areas; carbon dioxide gas is generated.

CHEMTREC 800-424-8300 201-316-3000
THIS NUMBER IS AVAILABLE DAYS, NIGHTS, WEEKENDS,AND HOLIDAYS

DPI02 12/87 PAGE 1 OF 4




PRODUCT NUMBER: sg5521 - LUPRANATE* T80- Type 1

TOXICOLOGICAL TEST DATA: . RESULT:

LUPRANATE* T80-Type 1 . .
2,4 Toluene Diisocyanate Severe eye and skin
irritant, sensitizer
Rat, Oral LD50 5.8 g/kg.
Mouse, Inhalation LCS50 10 ppm/4H

EFFECTS OF OVEREXPOSURE:

The primary routes of exposure to this material are eye or skin contact, and
{inhalation.

Inhalation of the vapors causes severe irritation to lungs, and pulmonary
edema can occur after a serious vapor exposure. Liquid contact causes serious
skin and eye burns. Pulmonary sensitization can occur in some individuails
Jeading to asthma-type spasms of the bronchial tubes and difficulty in
breathing. Preclude from exposure those individuals having a history of
respiratory illness, asthmatic conditions, eye damage or TDI sensitization.
Recent studies indicate that overexposure may be associated with chrenic lung
impairment. 1In a National Toxicology Program (NTP) study, TDI was
carcinogenic when given orally to rats and mice at maximum tolerated doses.
TDI was not carcinogenic to rats in a two-year inhalation study. Based on the
results of the oral study, TDI was included in the NTP Annual Report on
Carcinogens.

FIRST AID PROCEDURES:

Existing medical conditions aggravated by exposure to this material:
Pulmonary disorders.

‘Eyes-Immediately wash eyes with running water for 15 minutes.
Get immediate medical attention.
Skin-Wash affected areas with water while removing contaminated
clothing. Get immediate medical attention. Launder
contaminated clothing before reuse.
Ingestion-If swallowed, DO NOT INDUCE VOMITING. Dilute with water
or milk and get immediate medical attention. Never give fluids or
induce vomiting if the victim is unconscious or having convulsions.
Inhalation-Move to fresh air. Aid in breathing, if necessary, and get
immediate mecdical attention.

STABILITY: ‘Stable. — -
CONDITIONS TO AVOID: Avoid temperatures >40°C for extended periods of time.
CHEMICAL INCOMPATIBILITY: Water, basic compounds, alcohols, acids, amines.
HAZARDOUS DECOMPOSITION PRODUCTS: TDI vapors, NOx, CO and HCN.

HAZARDOUS POLYMERIZATION: May occur. Avoid contamination with moisture
CONDITIONS TO AVOID: and other products that react with isocyanates.
CORROSIVE TO METAL: No OXIDIZER: No

RESPIRATORY PROTECTION.
H/MSHA approved respiratory equipment for transfer operations or escape.

SQ'If-eontnined breathing apparatus {f the P.E.L. {s exceeded, or in
confined areas or if a leak occurs.

EYE PROTECTION: Vear fitted goggles or face shield and safety glasses.

PFIOTECTIVE CLOTHING Rubber gloves, coveralls, boots and rubber apron which
be cieaned after each use. Hardhat for head protection.

VENTILATION: Use local exhaust wherever vapors are generated.

OTHER:  uaintain work area below P.E.L. Vented vapors should be scrubbed through
- carbon filters or other similarly effective medias.

neinae /e . N L N




ENVIRONMENTAL TOXICITY DATA:
Aquatic toxicity rating: TLm 86: 10 ppm - 1 ppm.

SPILL AND LEAK PROCEDURES:

LUPRANATE* T80 is & RCRA-regulated product. Wear protective clothing,
evacuate all not invelved in the cleanup. For minor spills, absorb with
absorbent and containerize into open top drums. Decontaminate spill area with
a mixture of 80% water, 8% concentrated ammonia and 2% detergent.

HAZARDOUS SUBSTANCE SUPERFUND: Yes RQ (ibs)k 100

WASTE DISPOSAL METHOD:

Dispose of waste in a RCRA-permitted facility.
incinerate or 1andfill in a RCRA-permitted facility.

HAZARDOUS WASTE 40CFR261: Yes HAZARDOUS WASTE NUMBER: U 223

CONTAINER DISPOSAL:
Containers should be neutralized with liquid decontaminant. Empty containers,
containing less than 1" of residue, may be landfilled. If containers are not
empty, they must be disposed as 2 hazardous waste in a RCRA-}icensed facility

HAZARDOUS SUBS
(4SCFR CERCLA LIST)

Yes
| REPORTABLE QUANTITY (RQ) 400 1b

D.O.T. PROPER SHIPPING NAME (4SCFR172.101-102}

Toluene Diisocyanate

D.0.T. HAZARD CLASSIFICATION (CFR172.101-102)

PRIMARY SECONDARY
Poison B
D.O.T. LABELS REQUIRED {(49CFR172.101-102) D.O.T. PLACARDS POISON CONSTITUENT
REQUIRED (CFR172.504) (#gICFRWZ.ZOS(K))
Poison BULK ONLY
Poison-2078
BILL OF LADING DESCRIPTION
Toluene Diisocyanate-Poison B-UN 2078 RQ 100 1bs.
=xx Placarded: POISON ===
¢C NO. 790 UN/NA CODEZ078
DATE PREPARED: 4/ 17 / 86 UPDATED: §/ 16 / 68

WHILE EASF CORPORATIDN BELIEVES THE DATA SET FORTH HEREIN ARE ACCURATE
AS OF THE DATE HEREOF, BASF CORPORATION MAKES NO WARRANTY WITH RESPECT
THERETO AND EXPRESSLY DISCLAIMS ALL LIABILITY FOR RELIANCE THEREON.
SUCH DATA ARE OFFERED SOLELY FOR YOUR CONSIDERATION,INVESTIGATION,

AND VERIFICATION.

PAGE 3 OF 4

DP104 B/B7




PRODUCT NUMBER: sgsez1 LUPRANATE* TB8O-Type 1

ION RODUC

LUPRANATE* T80-Type 1

DANGER: POISON

HARMFUL IF INMALED.

CONTACT WITH EYES AND SKIN RESULTS IN SERIOUS BURNS. INHALATION OF VAPORS
CAUSES SEVERE IRRITATION TO LUNGS. PULMONARY EDEMA MAY OCCUR. PULMONARY SENSI-
TIZATION CAN OCCUR IN SOME INDIVIDUALS, LEADING TO ASTHMA-TYPE SPASMS OF THE
BRONCHIAL TUBES AND DIFFICULTY IN BREATHING. INDIVIDUALS WITH A HISTORY OF
RESPIRATORY ILLNESS, ASTHMATIC CONDITIONS, EYE DAMAGE OR TDI SENSITIZATION
SHOULD NOT BE EXPOSED TO THIS PRODUCT.

IN AN NTP STUDY, TDI WAS CARCINOGENIC TO RODENTS GIVEN HIGH ORAL DOSES

AND IS INCLUDED IN THE NTP ANNUAL REPORT ON CARCINOGENS. TDI WAS NOT
CARCINOGENIC TD RATS IN A TWO-YEAR INHALATION STUDY.

Use with local exhaust. Wear an approved respirator or self-contained
breathing apparatus, fitted geggles or face shield and safety glasses, rubber
gloves, coveralls, boots, apron and other protective clothing as necessary to
prevent contact.

FIRST AlD:
Eyes-Immediately wash eyes with running water for 15 minutes.
Get immediate medical attention.
Skin-Wash affected areas with water while removing contaminated
clothing. Get immediate medical attention. Launder
contaminated clothing before reuse.
Ingestion-If swallowed, DO NOT INDUCE VOMITING. Dilute with water
or milk and get immediate medical attention. Never give fluids or
induce vomiting if the victim is unconscious or having convulsions.
Inhalation-Move to fresh air. Aid in breathing, if necessary, and get
immediate medical attention.

HANDLING AND STORAGE: Keep containers closed and store in a well-ventilated
place. Outage of container should be filled with dry inert gas at atmospheric
pressure to avoid reaction with moisture. Contamination by moisture or basic
compounds Can cause dangerous pressure buildup in closed container. Store
Store above 60 F to prevent freezing and isomer separation: If solidified,

do not exceed 85 F while thawing to prevent discoloration. Mix before using.

IN CASE OF SPILLS OR LEAKS: Material is a RCRA-regulated product. Spills
should be contained, absorbed and placed in suitable containers for disposal
in a RCRA-1icensed facility.

IN CASE OF FIRE: Use water fog, foam or C02 extinguishing media.
Firefighters should be equipped with selif-contained breathing apparatus and
turnout gear for protection against TDI vapors and toxic decomposition
products.

EMPTY CONTAINERS: All iabeled precautions must be observed when handling,
storing and transporting empty containers due to product residues. Do not
reuse this container uniess it i{s professionally clieaned and reconditioned.

DISPOSAL: Spilled material, unused contents and empty containers must be
disposed of in accordance with 1ocal, state and federal regulations. Refer
to our Material Safety Data Sheet for specific disposal instructions.

IN CASE OF CHEMICAL EMERGENCY: Call CHEMTREC day or night for assistance and
information concerning spilled material, fire, exposure and other chemical
accidents 800-424-8300.

ATTENTION: This product is sold solely for use by industrial institutions.
Refer to our Technical Bulletin and Material Safety Data Sheet regarding
safety, usage, applications, hazards, procedures and disposal of this product.
Consult your supervisor for additional information.

FOR INDUSTRY USE ONLY.

CAS No.: 584-84-9; 91-08-7.

Proper Shipping Name: Toluene Diisocyanate, Poison B - UN 2078 RQ
Made in USA.
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. A‘rﬁixture of the 2.4- and 2 6-isomers of

Ea

loluene diisocyanate in a ratio, by weight,

of 80 to 20 percent.

. ‘Available in both high- and low-acidity

[ I
I

grades. .
Produced in accordance with exacting

'standards of product purity and quality.
Widely used in a broad range of industrial

applications, including the production
of - flexible polyurethane foams for furni-

' ture, bedding, and automotive seating and
- padding.

Also used in the production of elastomers,

- coatings, adhesives, semi-flexible foams,

~and carpet underlayment and backing.
‘Manufactured and marketed by The Dow

- Chemical Company — a leading supplier

“of ‘quality products and services to the
- polyurethane industry. TR
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VORANATE T-80 Toluene Diisocyanates

VORANATE* T-80 Type | Toluene Disocya-

nate and VORANATE T-80 Type !l Toluene
Diisocyanate are two members of a famity
of quality isocyanate products manutac-
tured and marketed by The Dow Chemical
Company. These products are a mixture of
the 2.4- and 2.6-isomers of toluene
diisocyanate (TD!) in a ratio, by weight. of
80 to 20 percent. Type | is a low-acidity
grade and Type Il is a high-acidity grade.
Both products are produced in accord-
ance with exacting standards of quality
and product purity.

VORANATE T-80 Toluene Diisocyanates
are widely used in a variety of industrial
applications, including the production of
flexible polyurethane foams for use in furni-
ture, bedding, and automotive applica-
tions. They are also widely used in the
production of elastomers, coatings, adhe-
sives, semi-flexible foams, and carpet un-
derlayment and backing.

A second group of quality isocyanate prod-
ucts — VORANATE Specialty isocyanates
— is manufactured and marketed by The
Dow Chemical Company, primarily for use
in the production of “rigid" polyurethane
foams, which are used by the home appli-
ance industry to insulate refrigerators,
freezers, and water heaters. These mate-
rials are also widely used in such rigid foam
applications and products as rigid foam

*Tragemark of The Dow Chemical Company

insulation, “spray up" or “spray on" foam
insulation, wood simulation products, and
various other structural items. VORANATE
Specialty Isocyanates are discussed in de-
tail in the Dow bulletin. Safe Handling and
Storage of YORANATE Specialty isocya-
nates (Form No. 1039-546-82), copies of
which are available upon request from any
Dow sales office or The Dow Chemical
Company, Piastics Group, 2040 Willard H.
Dow Center, Midland, Ml 48674.

VORANATE T-80 Toluene Diisocyanates
are hazardous materials which must be
handied and stored only by knowledge-
able and experienced personnel who are
thoroughly familiar with the hazards as-
sociated with their shipment, storage, dis-
tribution, and use.

The purpose of this booklet is to inform
customers of the hazards associated with
VORANATE T-80 Toluene Diisocyanates —
particularly the hazards of inhaling TDI
vapors and the possible explosive rupture
of restricted lines and vessels caused
by product contamination and the sub-
sequent formation of carbon dioxide gas
— and to outline in detail those practices
and procedures which have been de-
veloped tc assist in their safe storage and
handling. In short: “Chemicals in any form
can be safely stored, handled, or used if
the physical, chemical, and hazardous
properties are fully understood and the
necessary precautions, including the use
of proper safeguards and personal protec-
tive equipment, are observed.™

*Quoted from a pubtication of the Chemical
Manutacturers Association.

WARNING

VORANATE T-80 Toluene Diisocyanates
are hazardous materials which must be
handled, used, and stored with extreme
care and in strict comphance with the
safety recommendations and precautions
outiined on the product label and de-
scribed in this booklet.

Note: The recommendations contained in
this booklet are based on the results of
numerous tests and on actual experiences
in the field, and are believed to be accurate
and reliable. However, since the specific
circumstances associated with a cus-
tomer's use of VORANATE T-80 Toluene
Diisocyanates are unknown to The Dow
Chemical Company and are beyond #s
control, the company cannot guaraniee
that adherence to these recommendations
wili insure absolute safety. Inquiries about
specific operations and procedures or
about matters relating to the safe use, han-
dling, and storage of VORANATE T-80
Toluene Diisocyanates may be addressed
to The Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midland, Ml 48674.
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Properties

Table 1 — Typical Physical Properties: 0
VORANATE T 80 Toluene Dusocyanates -

|
: Prt‘Jpéﬂies“_'ul C © Values
Molecular Weight ... ..c.uvneeenoroann. - 174.2
i ‘ Physibal Form ...... . ... ColorlesstoPale
| e s e Yellow Liquid
Odor R '. e ieee.. Very Sharp and Pungent
Density (@ 20°C), Ibs/gal “. 0. T E TR TTI0,2
Specific Gravity (25°C/25°C) FEI S ' 122
Bmlmg Pount at 10 mm Hg 0Ll BSOS - 248°F (120°C)
At 7E0 MMHG e 482°F(250°C)
B Viscosity @ 77°F (25°C) cst e . 25
¢} Freezing Point ... e Eiiriees - 57°F(14°C)
- Fiash Point. .. R
g 270°F(132°C)

. 260°F(127°C)

.f.‘Tag Open Cup - . 270°F (‘132?0)

_' FirePoint .~ =~ it Sh o S
@ Cleveland Open Cup ... .vvvenvennniom e " 295°F (146°C)*
B Refractive Index @ 77°F (25°C) . . L see2

; Specmc Heat, Biu/l, °F . LT 035 @esF
5 S .m0 o 0M@A2F
... 0.35@ 20°C

| 041@100°c

"Typical properties; not to be construed as specifications.

2Results of small scale tests are not intended 1o refiect behavior of this or any other material
under actual fire conditions.




Table 2 — Specifications: VORANATE T1-80

y 4
h Toluene Diisocyanates
y . . Typel Typell
g Properties = : Low Acidity : High Acidity _
bt - ettt : . " Grade ; Grade '
= D B s ST R T ST SV e
52 : HE P ) CT B
s 8 - Assay (wi %TDI) MmN e et Lo ees 99.5
- Acidity (wt % HCI) limits - .. ........ ee... 4+ 0.0010-0.0040 - i 0.0070-0.0120
:1 HydrolyzableChIoride U AR o CoEen E
(Wt %) limits ... e : 0.0015-0.0070 0.0070-0.0150
Total Chloride (Wt %) max ............... , 0.06 . 0.07
Color (APHA)max .........o.cvcvuivnan. 25 T 25
Isomer Content,
% 2,4 1SOMEI .. .vvvvniiieennnnns . 79-81 79-81

SO 2B ISOMET e i e e

Method of analysis for data is ASTM D1638-70. Copies of ASTM D1638-70 can be obtained from the American Society for Testing and -
Materials, 1916 Race Street, Philadelphia, PA 19103.

Figure 1 — Density vs. Temperature of VORANATE T-80 TDI
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Figure 2 — Viscosity vs. Temperature of VORANATE T1-80 TDI
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Handling Precautions

VORANATE T1-80
Toluene Diisocyanates

To minimize the hazards associated with
their use and to insure product guality,
VORANATE T-80 Toluene Diisocyanates
should be handled and stored only by
knowledgeable and experienced person-
nel. Extreme care must be exercised {0
avoid exposing the products to water, heat,
strong bases, and amines or other active
hydrogen-containing compounds, all of
which are among the most common
sources of product contamination —a con-
dition which can result in the explosive rup-
ture of restricted lines and vessels due to
the subsequent formation of carbon
dioxide gas. Extreme care must also be
exercised to minimize the hazards of fire
and accidental spills — conditions which
can release potentially harmful concen-
trations of isocyanate vapors. It is essen-
tial, therefore, before handling, using, or
storing VORANATE T-80 Toluene Diiso-
cyanates, that all personnel carefully read
and understand each of the safety recom-
mendations and precautions described in
this booklet.

Moisture Control

The most common contaminant of isocya-
nates, and one of the more hazardous, is
water, which, at room temperature, reacts
readily with isocyanates to form both an
insoluble urea compound and carbon diox-
ide. This insoluble urea derivative will be
deposited on the surfaces of the equip-
ment in which it is formed. Should lines
and orifices become plugged, thus closing
or restricting the vessel, liberated carbon
dioxide could present an extreme pressure
hazard. In short, the presence of water or
large amounts of moisture can produce
sufficient carbon dioxide to rupture the
container. Even small quantities of water
can cause significant problems. For exam-
ple, at standard temperature and pressure,
as little as 1 Ib (0.454 kg) of water can
release as much as 21 cu ft (0.6 cu meter)
of CO,.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below: :

« Do not tightly close vessels containing
isocyanate if the product has been, or
is suspected of having been, contami-
nated with water.

e To protect VORANATE T-80 Toluene
Diisocyanates from atmospheric mois-
ture, use a dry, —40°F (—40°C) dew
point, inert gas pad. Dry air with the
same dew point may also be used. How-
ever, nitrogen is preferred.

s Carefully clean equipment or containers
to be used for isocyanates; then purge
with a dry gas before using. The purge
gas, in addition to being moisture-tree,
must also be free of oil and rust. Filter
traps in the dry gas lines are recom-
mended for the removal of rust particles.

» For small installations, manifold cylin-
ders of dry nitrogen arranged into banks
may be adeqguate. Larger installations,
however, may call for a nitrogen genera-
tor, a compressed air system, or a tie-in
to existing plant gas systems. If a plant
air system is used, purification equip-
ment, such as oil traps, a bauxite ab-
sorber to keep oil out of the drying beds,
and an air dryer, should be installed be-
twean the compressor and the isocya-
nate system. Aiso, a final filter should be
fitted just in front of the isocyanate sys-
tem. Stainless steel pipe or tubing
should be used between the filter and
the system.

e Instrumentation for détecting the failure
of the drying eguipment for the purge
gas is recommended when large quan-
tities of isocyanate are handled and
stored. Several moisture-detecting in-
struments are commercially available
and may be readily obtained from man-
ufacturers and suppliers listed on
pages 33-36.

» When lines leading to and from storage
tanks are not in use, they should be
tightly plugged or capped. This will pre-
vent moisture from coming in contact
with residual isocyanate left in the lines,
Also, all flexible connection lines should
be rinsed with methylene chloride or
another suitable solvent.' These fittings
should be dried and stored in a dry
place. A plastic bag containing a desic-
cant, such as silica gel, makes a con-
venient. portable dry place for storing
such items.

"Most solvents possess hazardous properties
and should be used with care. Also, be sure
to read and follow all label directions and
precautions.
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Temperature Control

Ideally, VORANATE T-80 Toluene Diiso-
cyanates should be stored at temperatures
between 65°F (18°C) and 105°F {(40°C). This
may be accomplished by equipping the
storage tank with either a heat exchanger
installed in the storage tank recycle iine
or an external plate coil mounted on the
outside of the tank. In agdition, storage
tanks should be insulated or otherwise pro-
tected from ambient weather conditions.
Prolonged storage of VORANATE T-80
Toluene Diisocyanates at higher tempera-
tures may cause the percent NCO (i.e.,
isocyanate) and viscosily to vary from
product specifications.

Read and follow carefully each of the
satety recommendations and precau-
tions listed below:

« Before using VORANATE T-80 Toluene
Diisocyanaies that have been stored in
tanks or zrums for a lengthy period,
warm, mix thoroughly, and inspect the
products to be sure that no solids are
present. WARNING: Do not breathe
vapor. Vapor i extremely irritating if in-
haled. See the “Toxicity” and “"Health
Hazards® sections under “Industrial
Hygiene" on pages 17 and 18.

« If 2 storage tank is to be equipped with
an external plate coil, be sure it is
mounted on the exterior of the tank. This
will not only eliminate the possibility of

- contamination of the isocyanate by a
water leak in the heating coils, but will
also minimize the possibility of localized
overheating.

o If TD! should freeze — the freeze point

is approximately 57°F (14°C} — the 2.4-
and 2,6-isomers may separate. If this oc-
curs, the TDI should be warmed to a
maximum temperature of 95°F (35°C)
and thoroughly mixed. Do not heat TD!
above 105°F (40°C) as discoloration and
dimerization may occur. Also, at temper-
atures above 212-248°F (100-120°C), TDI
will trimerize in an exothermic reaction
to form isocyanurates. This reaction may
furnish enough heat (i.e., greater than
347°F [175°C]) to cause the formation of

carbodiimides and the supbsequent for-
mation of carbon dioxide. This second
reaction may create a pressure hazard
in a closed or restricted vessel.

« During the winter, drum deliveries may
arrive in a solid state. If this occurs, the
TDI can be readily liquefied by heating
the product to a maximum temperature
of 95°F (35°C). Be sure that the liquefied
TD! is thoroughly mixed before use. Also,
do not use partially melted material.
Since the 2.4-isomer melts at a higher
temperature than the 2.6-isomer, the
supernatant liquid in contact with the
crystals will have a higher 2,6-isomer
content than the completely tiquid prod-
uct. Also, since the 2,6-isomer reacts
more slowly with compounds having an
active hydrogen than does the 2.4-
isomer, the supernatant liquid will have
a slower reaction rate than the material
as a whole. This could cause serious
processing difficutties.

Contamination by
Strong Bases

The presence of strong bases — even in
small amounts — can cause any isocya-
nate to react with itself to form isocyanu-
rates and carbodiimides. The carbodimide
formation is accompanied by the liberation
of carbon dioxide, which may, present a
pressure hazard.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

« Avoid any contact between isocyanates
and strong bases, such as sodium and
potassium hydroxide or alkoxides. Such
compounds catalyze the rapid formation
of isocyanurates and carbodiimides.
Normally, the trimerization reaction oc-
curs first, furnishing heat fo cause the
carbodiimide reaction. This second
reaction liberates carbon dioxide and
forms a hard solid or foam which can
only be removed from the vesse!l or line
by mechanical means. WARNING: The
liberation of carbon dioxide in a tightly
closed or restricted vessel may result in
an explosive rupture.

e A likely source of contamination by
strong bases is from industrial cleaning.
Do not use, or permit the use of, sodium
or potassium hydroxide or other strong
bases in cleaning lines or vessels.

Contamination by Amines '}

and Other Active
Hydrogen-Containing
Compounds -

The primary dangers of contamination by
amines and other active hydrogen-contain-
ing compounds are product contamination
and the liberation of heat.

Read and follow carefuily each of the
safety recommendations and precau-
tions listed below:

« Avoid contamination of VORANATE T-80
Toluene Diisocyanates by such com-
pounds as alcohols, glycols, phenols,
amines, amides, and acid anhydrides.
Such compounds will react readily with
isocyanates to form their corresponding
addition products. Although reactions
caused by contamination from amines
or other active hydrogen-containing
compounds do not release a gas, they
do release considerable quantities of
heat, which could ultimately lead to the
homopolymerization of the isocyanate (o
carbodiimides, with a concurrent re-
lease of carbon dioxide. Contamination
by heavy metal salts can also cause
homopolymerization and should there-
fore be avoided. (See below.)

« Inthe event of gross contamination, the
exothermic reaction could raise the tem-
perature of the mixture above 212-248°F
(100-120°C). This could result in the sec-
ondary reaction of trimerization — an
exothermic reaction which, in turn, could
raise the temperature of the mixture
above 347°F (175°C). At this tempera-
ture, another secondary reaction — the
homopolymerization of the isocyanate to
carbodiimides — can occur, with a con-
current release of carbon dioxide.
Finally, the release of guantities of car-
bon dioxide — especially in a closed or
restricted vessel — could lead to an ex-
plosive rupture.

______._—_-.—’
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Fire Hazards

VORANATE T-80 Toluene Diisocyanates
have been classified as Class Ill B com-
bustible materials by the National Fire Pro-
tection Association. {Depending on the
method used, the flash point of TDI is be-
tween 260 and 270°F [126-132°C]. The
flammability limits in air are 0.9 to 9.5 per-
cent.) In short, VORANATE T-80 Toluene
Diisocyanates will burn in the presence of
an existing fire or high heat source and
adequate oxygen. The low volatility of
isocyanates minimizes the potential
hazard of explosion; however, under fire
conditions in which a large concentration
of isocyanate vapor is generated, explo-
sive limits could be attained and an explo-
sion could occur.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

« In the event of an isocyanate fire, use a
carbon dioxide ‘or dry chemical extin-
guisher. For fires covering large areas,
use a protein foam, Halon 1211 polymer,
or water spray. When spraying water, be
careful not to disperse any leaked or
spilled isocyanate. Also, once the fire is
out, any leaked or spilled isocyanate
should be promptly contained and
cleaned up. See "Spills and Leaks (Con-
tainmentrand Cleanup).”

e Personnel engaged in fighting isocya-
nate fires must be protected against
nitrogen dioxide vapors as well as iso-
cyanate fumes. Fire fighters should wear
an approved' positive-pressure, self-
contained breathing apparatus and fire-
resistant clothing, footwear, and gloves.

|

Spills and Leaks
(Containment and
Cleanup)

Spills and leaks of VORANATE T-80 Toluene
Diisocyanates should be contained by dik-
ing, if necessary, and cleaned up only by
properly trained and equipped personnel.
All others should promptly leave the con-
taminated area. Protective equipment
should include appropriate respiratory pro-
tective devices (e.g., a positive-pressure,
self-contained breathing apparatus) and
impervious clothing, footwear, and gloves.
In addition, all work areas should be
equipped with safety showers and eye
baths in good working order. Any isocya-
nate or other chemical accidentally spilled
or leaked onto the skin should be quickly
washed off. Also, an approved" respiratory
protective device must be worn whenever
there is any possibility of exposure to con-
centrations of vapors of TDI-based Spe-
cialty Isocyanates exceeding 0.02 ppm
(014/mgicu m). A positive-pressure, air-
supplied, or self-contained breathing ap-
paratus, equipped with a full facepiece,
hood, or helmet, is recommended. See
“Respirator Seiection Guide” on page 17.
(Note: Purchasers of VORANATE T-80
Toluene Diisocyanates automatically re-
ceive current Material Safety Data Sheets,
which contain information about safe “spill
and leak” handling procedures.)

"The authority for approving or certifying res-
piratory protective devices is held jointly by the
National Institute for Occupational Safety and
Health (NIOSH) and the Mine Safety and Health
Administration {(MSHA). For current information
on the staius of approvals for respiratory protec-
tive devices, contact any of the manufacturers
or supphers listed on pages 39-41 or write to
the National Institute for Occupational Safety
and Health, 944 Chestnut Ridge Road. Morgan-
town, WV 26505 (phone: 304-291-4126).

Minor and Major Spills

In considering spills, it is useful to distin-
guish between minor incidents, such as
may occur in a laboratory or workshop reg-
ularly handling isocyanates, and major
spills, involving, for example, a railcar, stor-
age tank, or bulk road tanker. The most
important criterion for distinguishing be-
tween them is the ability of personnel on
the scene to deal with the occurrence,
rather than the actual scale of the incident.
Hence, a minor spill is defined as one
which can be dealt with using existing
facilities, while a major spill is one that
necessitates summoning outside assist-
ance from, for example, the supplier, the
police, fire services, or other emergency
response personnel. It is important to re-
member, however, that even minor spills
are potentially as hazardous as major
spills, especially if they are not handled
with care.

Drivers of tank trucks containing
VORANATE T-80 Toluene Diisocyanates
carry an "Emergency Response Informa-
tion Sheet,” which contains information on
the safe handling of spills and leaks. in the
event of a major spill, or for advice and/or
assistance in containing and cleaning up
spills and leaks of any size, call
CHEMTREC (phone: 800-424-9300) or The
Dow Chemical Company Distribution
Emergency/Response Center in Freeport,
TX {phone: 409-238-2112), or Midland, Ml
(phone: 517-636-4400). You may call these
numbers at any time — day or night. See
“Major Spills,” page 11.

VORANATE T-80
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Minor Spills and Leaks
Method !: Using an Absorbent Material

All ¢pills and leaks should be contained
immediately 1o prevent further contamina-
tion of the surrounding area.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

« Ventilate the contaminated area. Open
all doors and windows. To aveid inhaling
vapors of either the isocyanate or the
decontaminants used, workers should
wear appropriate respiratory protective
devices: e.g., a positive-pressure,
self-contained breathing apparatus.
See “Respirator Selection Guide” on
page 17.

« If the source of the leak is a damaged
or leaking drum, it should be
immediately moved outdoors or 1o an
isolated, well-ventilated area and the
contents carefully transferred 1o other
suitable, leak-free containers. The dam-
aged drum or container should be de-
contaminated #s recommended on
page 13. Also, the new container should
be carefully checked to ensure that at-
mospheric moisture does not cause
overpressurization. Leaking stationary
containers should be temporarily
patched, emptied, and thoroughly de-
contaminated. Permanent repairs can
then be made.

« Completely cover the leak or spill with

an absorbent material, such as sawdust,
vermiculite, an all-purpose commercial
oil absorbent, or sand. Use an amount
greater than is estimated to be neces-
sary to absorb the isocyanate.

« Carefully shovel the absorbent/isocya-
nate mixture into an open-top steel
container; cover but do not make pres-
sure tight. Remove to a safe disposal
site, away from the operating area, for
neutralization,

« Soak the mixture in the container with a
solution of 5 percent ammonia in water
and allow it 1o stand undisturbed for at
least 48 hours. WARNING: Consider-
able heat, which could cause ignition,
may be generated when the agueous
ammonia solution is first applied. After
standing for 48 hours, however, the drum
may be closed (though not pressure
tight) and properly disposed of. See
“Disposal” on page 13. To lmit the
amount of heal generated during the
neutralization process, soak small quan-
tities of the absorbent/isocyanale mix-
ture in separate containers.

« immediately after shoveling the absor-
bent/isocyanate mixture from the floor,
complete the decontamination by mop-
ping the floor using a water/ammonia
solution with 1-2% added detergent. Be
sure the area is well ventilated both dur-
ing and atter cleanup.

o Carefully test the atmosphere for re-
sidual isocyanate vapor. Instruments de-
signed for TDI monitoring are available
irom several firms. See "“VAPOR DETEC-
TORS" in “Appendix A — Equipment
Manulacturers and Suppliers: Bulk Han-
dling and Storage Equipment,” page 38.

» When safe working conditions have
been reestablished, remove and decon-
taminate protective and return 1o normal
operation.

Method Il: Using a Premixed isocyanate
Neutralizer

The following is an effective alternative
method for handiing spills and leaks. All
jeaks and spills should be contained and
immediately “neutralized” to prevent funther
contamination of the surrounding area,

Read and follow carefully each of the
satety recommendations and precau-
tions listed below:

« Aiways have a sufficient quantity of pre-
mixed isocyanate neutralizer, such as
the one described, in storage. Premixed
neutralizer may be stored in tightly
closed heavy-duty polyethylene bags.
Seal bags with wire twists. Also, the use
of neutralizing solvents and other
chemicals may introduce additional
hazards of toxicity and flammability.
Such materials, therefore, must be
used in strict compliance with the
manufacturer's recommendations and
precautions. .

« Ventilate the area. Open all doors and
windows. To avoid inhalation of isocya-
nate vapors or the vapors of the decon-
taminants used, workers should wear
appropriate respiratory prolective de-
vices (e.g., a positive-pressure, self-
contained breath &pparatus). See
“Respirator Selection Guide™ on page 17.

« i the source of the leak is a damaged
or leaking drum, it should be im-
mediately removed 1o the outdoors or 1o
an isolated, well-ventilated area and the
contents carefully transferred to other
suitable, leak-free containers. The dam-
aged drum or container should be de-
contaminated as recommended on
page 13. Also, the new container should
be carefully checked to ensure that at-
mospheric moisture does not cause
overpressurization. Leaking stationary
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containers should be temporarily
patched, emptied, and thoroughly de-
contaminated. Permanent repairs can
then be made.

Promptly cover the spilled or leaked
material with the neutralizer. For more
effective coverage, and 1o ensure
greater contact between the neutralizer
and the isocyanate, use an industrial
type heavy-duty broom to sweep the
neutralizer into the spill.

After the neutralizer has been on the spill
for at least two hours, shovel the material
into a steet container and dispose of
properly. The broom should be wrapped
carefully in plastic to contain the con-
taminants and then burned in an in-
cinerator. See “Disposal” on page 13.

Carefully test the atmosphere for re-
sidual isocyanate vapor. Instruments de-
signed for TDI monitoring are available

:-Dye ..
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* Directions:

=31
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............................

" Total Carrier Solids . .......... ... 60Ibs(27.3kg).
Ethanol or Isoprcpyl_‘_;_t‘\lcohol1 .. -

Triethanolamine? .. ... ... ..
“Ammonium Hydi'"c)iidé"_";ﬂ‘jf"‘.".' TR
Water ORI . .-":.'::'. RS

~ Total Active Solution .. ..
~ Total Neutralizer Mixture .

. 1. Mix the water, dye and solids. ~
2 Add the remaining ingredients and stir. .
- 3. Store in neutralizer in polyethyiene bags.

from a number of firms. See “VAPOR DE-
TECTORS” in “Appendix A—Equipment
Manufacturers and Suppliers: Bulk Han-
dling and Storage Equipment,” page 38.

« When safe working conditions have
been reestablished, remove and decon-
taminate protective equipment and re-
turn to normal operation.

o Note: The use of neutralizing solvents
and other chemicals may introduce addi-
tional hazards of toxicity and flamma-
bility. Such materials, therefore, must
be used in strict compliance with the
manufacturer's recommendations and
precautions.

This spill removal procedure is very effec-
tive in decontaminating an area. In situa-
tions where ventilation may be restricted,
Method | was found to produce lower con-
centrations of isocyanate vapor during
standardized tests.

22 Ibs (10kg)

38 Ibs (17.3 kg)
' 191bs(8.6kg)
... 41bs(1.8kg)
~" 41bs(1.8kg)
iteieenioo 12.81bs(5.8kg)
cevieeiee.. 0.21bs(01kg)
- 401bs (18.1kg)
100 Ibs (45.4kg)

*CAUTION: Alcohols are highly flammable. Keep neutralizer mixture away from heat or
open flame. Propylene glycol {flash point at 210°F [99°C]) can be substituted for isopropyl
alcohol to reduce the flammability problem that occurs with alcohol. .

:Conventional urethane amine catalysts may be substituted for triethanolamine.

Major Spills

In the event of a major spill, a State of
Emergency should be assumed to exist in
the affected area. The declaration of a
State of Emergency usually requires the
involvement and close cooperation of vari-
ous local emergency response services,
such as police and fire units, etc. Thus,
contingency arrangements and safe han-
diing and decontamination procedures
should be discussed in detail beforehand
with emergency response personnel.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

« Note: In the event of a major spill (such
as overturned tank trucks or tank cars,
ruptured storage tanks. etc.), or a spill
of any size about which there is doubt
or uncertainty, alert local emergency
response service units, then call
CHEMTREC (see box) or The Dow
Chemical Company Distribution Emer-
gency/Response Center immediately in
Freeport, TX (phone: 409-238-2112), or
Midland, MI (phone: 517-636-4400). You
may call these numbers at any time —
day or night.

CHEMTREC

FOR CHEMICAL EMERGENCY
Spill, Leak, Fire, Exposure, or Accident
CALL CHEMTREC
DAY OR NIGHT

*800-424-9300

Toll-free in the continental U.S.
*Add long-distance access number if required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S.; 202-483-7616
- Washington, DC, Collect
ALL CALLS ARE RECORDED

cM~
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All persons not properly equipped with
protective clothing and appropriate res-
piratory devices should immediately
leave the site of the spill and should re-
main upwind.

Only experienced and properly equip-
ped personnel should be authorized to
attempt to isolate or contain the spill. Do
not wash spilled isocyanates down a
drain or into a river, creek, or other body
of water.

Keep all improperly equipped and unau-
thorized personnel away from the area
of the spill.

TJo contain the spill temporarily, to0
minimize vapor contamination of the air,
and to “buy time” until the spill can be
properly “diked"” and the necessary de-
contamination materials assembled,
cover the isocyanate with a coating of
3% protein (fire-fighting) foam. Most fire-
fighting services have protein foams of
similar foam systems. Also, the foam
may have 1o be reapplied to the spill
every 30 minutes until effective neutraliz-
ing materials can be obtained.

Note: Although. under certain circum-
stances, water is an acceptable decon-
taminant for isocyanates, mixing water
and isocyanates in confined areas —
even in small amounts — is hazardous.
Protein and other water-based foam sys-
tems, therefore, should be used only in
open areas. Also, be sure the equipment
is producing a good guality foam before
applying the mixture to the spill.

CAUTION: Decontamination and clean-
up of major spills can be a complex and
hazardous operation, and all the details
and operating procedures are not out-
lined above. A more extensive discus-
sion of the subject, however, can be
found in the International Isocyanate in-
stitute Technical Builetin No. 1, Recom-
mendations for the Handling of Toluene
Diisocyanate (TD!). For a copy, write to
the International Isocyanate Institute,
Inc., 119 Cherry Hill Road, Parsippany,
NJ 07054.

Cold Weather Spills

During cold weather, spiiled or leaked
VORANATE .T-80 Toluene_Diisocyanates
may freeze. Under these conditions, the
use of ammonia and water will merely coat
the material with an insoluble urea. stop-
ping further reaction. It is essential. there-
fore, 1o use a solution that will not only
dissolve the isocyanate, but will also form
a liquid product during decontamination.

Read and follow carefully each of the
satety recommendations and precau-
tions listed below:

» Ventilale the contaminated area. Open
all doors and windows. To avoid inhala-
tion of the vapors of either the isocyanate
or the decontaminants used, workers
should wear appropriate respiratory
protective devices (e.g., a positive-
pressure, self-contained breathing ap-
paratus). See “Respirator Selection
Guide," page 17.

« If any of the leaked or spilled isocyanate
is still in liquid or absorbable form, cover
it immediately with an absorbent mate-
rial, such as sawdust, vermiculite, an all-
purpose commercial oil absorbent, or
sand. Use an amount greater than is es-
timated to be necessary to absorb the
isocyanate.

« Carefully shovel the absorbent/isocya-
nate mixture into an open-top steel
drum; cover, but do not make pressure
tight. Remove to a safe site, away from
the operating area, for neutralization.

« For that part of the spill or leak which is
no longer liquid or absorbable, estimate
the quantity spilled, and make up & mix-
ture of approximately 50% isopropy! al-
cohol' and 50% 1,11-trichloroethane by
volume, using the same volume of each
soivent as the estimated volume of
spilled isocyanate.

« Completely cover the spilled material
with the alcohol/111-trichloroethane
solution. Allow the solution to remain in
piace for at ieast one hour.

'CAUTION: Alcohols are highly flammable.
Keep neutralizer mixture away from heat or
open fiame. :

« Cover the area with enough absorbent
material to soak up all the liquid. Shovel
this material into open-top steel contain-
ers, treat, and dispose of properly
Finally. if the temperature is above freez-
ing. carefully wash down the contami-
nated area with copious amounts of
water. (Special efforts should be made
to prevent the spilled material from enter-
ing waterways or drains. !f spilled mate-
rial does enter waterways or drains.
notify local authorities at once.) Also,
thoroughly air or ventilate the decontami-
nated area to remove all traces of vapor.

« Note: The use of decontaminating sol-
vents and other chemicals may intro-
duce additional hazards of toxicily and
flammability. Thus, such materials must
be used with care and in strict com-
pliance with the manufacturer's recom-
mendations and precautions.

Pressurized Drums

Any drums seen to be in a pressurized
state (i.e., misshapen due to the presence
of carbon dioxide gas) should be covered
immediately (e.g., with heavy tarpaulins),
isolated, and watched carefully. These
operations should be carried out only by
competent and experienced personnel,
wearing full emergency protective equip-
ment. |f, after careful inspection by a com-
petent person, the drum is judged not to
be in an explosive or immediately danger-
ous state, the pressure should be relieved
either by carefully loosening the bung or,
in severe cases, by puncturing with a long-
handled device.

if the pressure is successfully relieved by
simply loosening the bung, the product, if
not contaminated or otherwise unusable,
should be used immediately. If, however,
the product is unusuable, re-cover the
drum with the tarpaulin and watch for signs




of further reaction. Then, when it is deemed
safe, carefully dispose of both the product
and drum. See "Disposal,” page 13. If
puncturing action is to be taken, be sure
that all necessary materials and equipment
for cleanup and decontamination are read-
ily available. See the following sections on
“Drum Decontamination” and "Disposal.”
Also, in cases of doubt or uncertainty, call
The Dow Chemical Company Emergency/
Response Center in Freeport, TX (phone:
409-238-2112).

Drum Decontamination

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

Isocyanates remaining after the emptying
of drums may be decontaminated by the
following procedures:

e Remove emptied drums from the work
area to a well-ventilated location or to
the out-of-doors.

e Remove all bungs and fill drums with
water. Wear protective equipment and
keep face away from bungholes while
filing. Also, DO NOT REINSTALL
BUNGS.

« Allow drums to stand undisturbed for 24
hours or until the residual TDI has been
completely converted to solid urea.
(Note: A dilute solution of aqueous am-
monia or isopropyl alcohol may be
added to the water to speed up the reac-
tion.) Please refer to disposal method on
the Material Safety Data Sheet and label.

« Ajl drums should be scrapped. They
should be drained and holed or crushed
to render them totally unusable. Please
refer to disposal method on the Material
Safety Data Sheet and label.

e Dispose of drums and rinse fluid
according to federal, state, and local
regulations.

Disposal

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

« Only thoroughly trained and properly
equipped persons should be permitted
to participate in disposal operations.

s Keep waste isocyanate and waste
polyols widely separated.

« Be certain that all disposal procedures
are conducted in strict compliance with
all applicable federal, state, and local
regulations and ordinances. Isocyanate
is listed as a hazardous waste (U223)
and falls under Section 3001 of the Re-
source Conservation and Recovery Act
(RCRA). Users of isocyanates should be
aware of and follow the disposal pro-
visions of that act, as well as other
state and local environmental control
reguiations.

Other Polyurethane
Chemicals

Each of these chemicals has its own profile
of hazards and recommended safety pre-
cautions. It is essential, therefore, that
users contact their suppliers for specific
instruction on the safe handling, use,
storage, and disposal of each of these
products.

Polyols

Most polyols are very low in acute cral tox-
icity and are considered only mildly irri-
tating to eyes and skin, However, despite
their relatively innocuous characteristics
(compared with those of the various isocya-
nates), they should be handled with appro-
priate caution and in strict accordance with
the manufacturer's recommendations.
Skin and eye contact should be avoided.
Eye protection, such as safety glasses or
their equivalent, should be worn whenever
polyols are handled or used. Also, be-
cause polyols are frequently used with

chemicals that present an inhalation
hazard, appropriate caution dictates
thorough ventilation of alt storage, han-
dling, and manufacturing facilities.

Flash points for most polyols — including
polyesters and polyethers — range from
approximately 300° to 500°F (149° to
260°C). They can, therefore, be
categorized as Class 1B combustible lig-
uids, and, as such, do not present an un-
reasonable fire risk. However, it should be
noted that, if exposed to sufficient heat and
oxygen, they will burn. Fires involving
polyols can be readily extinguished with
water spray, foam, carbon dioxide, or dry
chemical extinguishers.  Furthermore,
polyols, like most organic substances,
could, if heated to decomposition in a con-
fined location, generate sufficient volatile
decompaosition products to present an ex-
plosion risk. See supplier's literature.

Catalysts

Catalysts are used in polyurethane chemis-
try to control both the polymer and gas-for-
mation reactions. They are generally metal
salts (e.g., stannous octoate) or tertiary
amines (e.g., triethylenediamine). Both
types of catalysts can be toxic, can burn
intact skin. and can induce sensitization.
Eye contact can cause severe irritation, or
possibly a burn. With either type of
catalyst, therefore, skin and eye contact
must be avoided. Follow the manufac-
turer's recommendations for safe handling.

Many liquid amine catalysts nave Tag
Open Cup flash points in the range of 20°
to 115°F (—6° to 46°C) and are classified,
depending upon the flash point, as flam-
mable or combustible liquids. Because of
their volatility and flammability, theretore,
tertiary amines should be considered fire
hazards.

Users are cautioned to secure specific
handling and disposal information from
their catalyst suppliers.

VORANATE T-80

Safe Handling and Storage
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Blowing Agents

Halocarbon biowing agents are commonly
used in polyurethane foam manutaciure
and represent a significant health hazard.

Commonly used halocarbons are listed
below.

Although fluorocarbon blowing agents are
generally considered nonflammable, they
can, when heated to decomposition (as
when drawn through a lit cigaretie), gener-
ate quantities of highly toxic carbony! chlo-
ridge (phosgene) and carbonyl tiuoride.
Thus, smoking, open flames, oruse of elec-
trical equipment which might arc should
be strictly prohibited. In addition, when
confined and subjected to high tempera-
tures, fluorocarbon blowing agents may
also present a serious pressure hazard.

Like the fluorocarbons, methylene chioride
has neither a flash point nor a fire point as
reported by any of the standard lest
methods: Tag Open Cup, Tag Closed Cup,
Cleveland Open Cup. However, the Na-
tional Fire Protection Association repors
flammable limits in pure oxygen between
15.5% and 66% by volume of MeCl,. and
Dow laboratory data indicate flammable
limits in air of 13-23% by volume at 77°F
(25°C). However, when heated to decom-
position, it too will produce a variety of
hazardous and toxic materials, such as hy-
drochloric acid, chiorine, carbon dioxide,
and carbon monoxide.

Methylene chioride has been shown to in-
crease the rate of spontaneously occurring
{umors in certain laboratory animals follow-
ing lifetime inhalation exposures. However,
methylene chioride is not believed to pose
a measurable carcinogenic nsk to man
when handled as recommended.

The Occupational Safety and Health Ad-
ministration (OSHA) Permissible Exposure
Limit (PEL) for methylene chloride is cur-
rently 500 ppm, with an acceptable ceiling
limit concentration at 1,000 ppm. The
acceptable maximum peak above the ac-
ceptable ceiling concentration for any 8-
hour shift is 2,000 ppm {as 5 minutes in
any 2 hours). The TLV adopted by the Amer-
ican Conference of Governmental Indus-
trial Hygienists (ACGIH) is 100 ppm (TWA).
{This TWA value is on the 1987-88 intended
change list, with a suggested value of

50 ppm.)

Users are urged to contact their suppliers
for detailed information and instructions on
the handling and disposal of these blowing
agents.

Miscellaneous Products

Many other additives, such as surfactants,
fillers, fire retardants, pigments, and dyes,
are used in various polyurethane applica-
lions. Each has its own profile of hazards
and recommended safety precautions. It
is essential. therefore, that users contact
their suppliers for specific instructions on
the safe handling, use, storage, and dis-
posal of each of these products.

£ 104°F (40°C) boling p
14°F (45°C) boiling point’

1.

£ Sy
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US. adequate ventilation in all work areas is essential

ationAlso,” since_halocarbon. vapors: are_ heavier than air (i.é.,
igher vapor density), they can, at high concentrations,
. confined or low-lying areas;.where they can displace the air or oxygen .. -

Application Hazards of
Polyurethane Foams

Polyurethane chemicals and foams, like
many other industrial materials, can be
hazardous if misused or improperty han-
died. However, when potential hazards are
recognized and procedures for safe han-
dling and storage are understood and
practiced, polyurethane chemicals can be
used safely.

Dust

Dust produced during the cutting and saw-
ing of rigid polyurethane foam can cause
irritation of the eyes, nose, and throat. In
addition. laboratory studies with rats indi-
cate that long-term respiratory difficulties
may be caused by exposure to large guan-
tities of finely ground polyurethane dust. It
is imperative, therefore, that the generation
and accumulation of dusts be carefully
controlied during fabrication. If it is not
feasible 10 install control devices, such as
ventilators, then suitable equipment for res-
piratory and eye protection (such as dust
masks, etc.) should be worn by all persons
who may be exposed 10 such dusts.

in addition, finely divided airborne poly-
urethane dust can, under the proper con-
ditions, produce a “dust explosion.” Even
settied dust can be made potentially ex-
plosive by relatively low order CoNcussions
which can raise the dust into airborne
“clouds.” To ensure safe working condi-
tions, therefore. it is essential that workers
exercise extreme care and practice good
housekeeping in all polyurethane foam fab-
rication areas.

Note: VORANATE T-80 Toluene Diisocya-
nates are normally used in the manufacture
of Hexible and semi-fiexible foams, which
are cut by a slicing or scissoring action —
procedures which are not likely to produce
dust. In contrast, VORANATE Specialty
Diisocyanates are generally used 10
produce rigid foams — materials which
are usually cut by “sawing” a process
which frequently produces a dust-like by-
product.
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Combustibility

While product composition may vary, virtu-
ally all polyurethane foams will burn, often
generating a variety of toxic gases and
dense clouds of black smoke. £Even when
fire retardant chemicals have been added
to the formulation, the end product —
under the right conditions of heat and oxy-
gen supply — will burn. It is essential,
therefore, that urethane foam producers,
fabricators, and end users know and un-
derstand the combustibility hazards and
burning characteristics of the final foam
product.

Products of Combustion

When polyurethane burns, many products
of combustion are released. What and how
much are released varies with product
composition, fire conditions, oxygen level,
and other factors. As in alt organic fires,
however, large quantities of carbon monox-
ide, as well as other products can be antic-
ipated. In addition, large guantities of
dense, dark smoke will be quickly gener-
ated, which may make it difficult to escape
from the fire area.

Burning Characteristics

While many different tests are used to de-
fine the burning characteristics of
polyurethane foam — some are small-
scale tests useful only in comparing differ-
ent products — none is comprehensive
enough to define the hazards in all poten-
tial fire situations. In short, no two fires are
the same. Fire conditions vary with room
size, ventilation, available oxygen, fuel
load, ignition sources, types of materials
present, and other factors. Also, how a
given polyurethane material will react to
such varying conditions depends on the
type of foam, the type of covering or tlame
barrier, the character and source of igni-
tion, the proximity to ignition or heat, etc.
it is unlikely, therefore, that ail potential
hazards can be defined for a fire condition.
However, when used and stored with
known limitations, polyurethane foams can
be handled with minimal hazard.

Slabstock Foam Fires

The producer of polyurethane foam slab
stock must be aware of both the exo-
thermic (heat generating) nature of the
polyurethane foam reaction and of the in-
sulating properties of the foam produced.
On occasion, extremely reactive systems
and those which have been improperly for-
mulated (i.e., “off-ratio” due to mechanical
failure or errors in calculation) can develop
"time-temperature” conditions in the bun
center, which can result in autoignition.
This can occur several hours after bun
manufacture, when the material is largely
unattended. it is important, therefore, that
the heat generated in the center of a bun
be safely dissipated through correct stor-
age procedures.

Although the potential for fire exists,
serious risk situations can usually be rec-
ognized during, or right after, foam man-
ufacture, when protective action can be
taken. Also, similar conditions rmay exist in
other polyurethane applications, particu-
larly in spraying operations, where large
masses of polyurethane polymer may be
formed. Safety precautions similar to those
for slabstock shouid be carefully followed.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

* Allow buns to cure and cool completely
before stacking or storing. High air flow
along the sides of fresh or hot buns may
draw off reaction products and cause
an influx of oxygen. This can cause rapid
depletion of the antioxidant and could
resull in autoignition.

¢ Monitor bun temperatures at the center
of the mass on a routine basis. This is
particularly important with new formula-
tions or new bun sizes.

* Design and construct slabstock pouring
equipment to ensure “on-ratio” meter-
ing. Be sure equipment is kept carefully
calibrated and in good working order.

* Cure bunstock in isolated areas equipped
with effective fire detection equipment
and sprinkler systems. Raw foam and

.

fabricated items should be stored in-
doors, away from fabricating operations,
and should be protected by automatic
sprinklers. Also, access aisles should be
maintained between columns of stacked
buns. See Factory Mutual System bulle-
tin Storage of Flexible Polyurethane
{8-178) for recommendations on stack-
ing foam and installing sprinkler systems.

¢ Do not smoke in storage areas. Large
quantities of stored polyurethane foams
or products can be a tremendous fuel
source in the event of a small fire. In
laying out manufacturing and storage
areas, therefore, designers should con-
sider maximum storage area, possible
source of ignition, and the location and
effectiveness of fire and smoke detec-
tion equipment and sprinkler systems,

Construction Foam Fires

Polyurethane foam used for insulation can
be a combustion hazard if left exposed or
unprotected. For example, fire statistics
show that most fires involving rigid
polyurethane foam insulation have oc-
curred in buildings under construction,
where foam was left exposed or unpro-
tected by an approved thermal barrier and
was ignited by welding, tutting, or burning
operations. Since VORANATE T-80 Toluene
Diisocyanates are not normally used to
make the type of rigid foam used in con-
struction applications, see Dow bulletin
Sale Handling and Storage of VORANATE
Specialty isocyanates (Form No. 109-546-
82) for a full discussion of construction
foam fires. Copies are available upon re-
quest from any Dow sales office or The
Dow Chemical Company, Plastics Group,
2040 Willard H. Dow Center, Midland,
M| 48674.
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Cushion Foam Fires

Many of the fire deaths inthe U.S. are attri-
buted to the misuse of smoking materials.
Such fires frequently start in uphelstered
turniture and bedding. As a consequence.
various regulations have been passed or
proposed requiring matiresses and other
uphoistered furniture 10 meet specified
combustibility tests. Although these regu-
jations vary, depending upon the intended
use of the item to be tested. a proper com-
bination of foam and covering material can
now be selected to meet the standards
established by these tests. It is essential,
therefore, that manuiacturers of poly-
urethane foam and foam products keep
themselves fully informed of both the com-
bustibility hazards associated with the
use of polyurethane foams and of the
changing regulations at the federal, state,
and local levels.

For additional information on the fire
hazard associated with flexible polyure-
thane foam, see the following bulletins:
Using Flexible Polyurethane Foam Safely
(U106) and Fire Safety Guidelines on Flex-
ible Polyurethané Foams Used in Up-
holstered Furniture and Bedding (U111).
Copies are available from The Society of
the Plastics Industry, 355 Lexington
Avenue, New York, NY 10017. Another bul-
letin, The Toxicity for the Airborne Combus-
tion Products of Polyurethane Foams,
which reviews current data on fire gas tox-
icity in polyurethane foam fires, is avail-
able from the international Isocyanate Insti-
tute, Inc. 118 Cherry Hill Road, Parsippany,
NJ 07054,

Extinguishing Fires

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

e Know where all fire extinguishers are
located and how to use them.

¢ For small polyurethane foam fires, use
water, foam, dry chemicals, or carbon
dioxide. Large fires of burning foam,
however, should be drenched with large
quantities of water from sprinkiers or fire
hoses.

« Because polyurethane foam is a good
insulator, it is necessary to disperse and
carefully inspect the foam after drench-
ing to be certain that the fire has been
completely extinguished.
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« Hazards of rapid heat buildup, rapid
flashover, and oxygen depletion exist
when fighting fires in enclosed areas.
Thus, fire fighters should be.equipped
with approved, positive-pressure. self-
contained breathing apparatus ang pro-
tective clothing when extinguishing
polyurethane fires of any magnitude

Fire Safety and Prevention

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

» All workers should be thoroughly familiar
with the plants fire emergency
procedures.

« Workers should know where all exits are
located. Also, access to exits should be
kept clear and unobstructed.

« Smoking in areas where foams are made
or stored should be strictly prohibited.
No smoking areas should be clearly
posted with large "NO SMOKING"
signs,

« Welding torches, open flames, or other
sources of high heat or ignition shouid
be prohibited in areas where foams are
made or stored.

o Keep work areas clean. Promptly and
properly dispose of foam scraps, dust,
and other waste materials.

Handling Precautions
Summary

To minimize the hazards associaled with
the handling, use, and storage of
polyurethane chemicals and polymers. . .

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

« Never work alone when using or
handling reactive chemicals.

« Do not inhale vapors or mists. Be sure
work areas are adequately ventilated to
control vapors below empioyee expo-
sure limits established by the Occupa-
tional Safety and Health Administration
(OSHA)' and, when needed, have work-
ers wear approved respiratory protective

1See “OSHA Safety and Health Standards (29
CFR 1910)." Copies are available from the
Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, DC 20402.

devices, particularly when handling
isocyanates, amines, or solvated adhe-
sives. See “Respirator Selection Guide”
on page 17.

Avoid skin and eye contact with all formu-
lation chemicals. Be sure all workers are
properly equipped with protective cloth-
ing and eye protection.

Candidates for employment where ocCu-
pational exposure 10 isocyanales may
occur should be examined for deficits
in pulmonary function with particuiar em-
phasis on allergic history including
asthma or other diseases that com-
promise pulmonary function. Empioy-
ment in an isocyanate area may present
a health risk to individuals with such
abnormalities.

Handle freshly polymerized parts with
care. Be aware of the potential hazards
of toxic vapors and of the heat of cure.

Do not stack fresh polyurethane buns.
Insulation of the heat can cause spon-
taneous combustion.

Equip polyurethane foam storage areas
with sprinkler systems.

Keep adequate guantities of isocyanate
neutralizer on hand for quick decontami-
nation of work areas in the event of spills
or leaks.

Never expose isocyanate in containers
to water, amines, or other reactive
chemicals.

Never expose polyurethane chemicals
in closed containers to elevated
temperatures.

Never expose a polyurethane foam to
anopen fiame or other high heat source.

Always use proper dust handling equip-
ment and dust filter masks when saw-
ing or tabricating polyurethane foams
or parts.

___——




Industrial Hygiene

Hazard and Exposure
Guidelines

The potential hazard of a given material is
based on the degree of toxicity, the indi-
vidual susceptibility of the user, and on the
likelihood &nd level of exposure. Responsi-
ble users of chemical and industrial mate-
rials, therefore, must be concerned not
only with the inherent acute and chronic
toxicity of such materials, but also with the
potential for exposure which may be en-
countered under specific use conditions.
In general. the greater the toxicity, the
greater must be the control over the level
of exposure.

While there are potential hazards as-
sociated with such materials as catalysts
and blewing agents, the primary hazard in
polyurethane chemical applications is as-
sociated with the TDI component, and par-
ticularly with the inhalation of its vapors.
As such, limits have been established re-
garding allowable TD! vapor concentra-
tions in the work environment.

In the United States. vapor levels of TDI
are to be controlled according to stan-
dards established by the Occupational
Health and Safety Administration (OSHA).
The OSHA Permissible Exposure Limit
(PEL) for TD! is 0.02 ppm as a ceiling limit.
The Dow Chemical Company has also set

0.02 ppm ceiling as its industrnal Hygiene
Guide (IHG3. Celling limit is defined as the
maximum concentration which should not
be exceeded during the exposure. Recent
information presented at the International
Isocyanate Institute's Symposium on Diiso-
cyanates (Pittsburgh, 1987) indicates that
allergic sensitization results from even brief
exposure to high concentrations of TDI. Ex-
posures to low concentrations below the
OSHA PEL of 0.02 ppm are not likely to
result in allergic sensitization. This informa-
tion stresses the importance of controlling
vapor levels beiow the ceiling limit. Current
paper tape monitoring methoaologies
measure concentrations of TDI with sam-
pling periods ranging from 05 to 9
minutes. However, it is an acceptable
industrial hygiene practice to assess ex-
posures to materials with ceiling limits
using sample times of up to 15 minutes if
instantaneous (real ime) monitoring is not
feasible.

Other advisory groups have also set more
conservative guidelines. In 1983, the Amer-
ican Conference of Governmental Indus-
trial  Hygienists (ACGIH} adopted a
Threshold Limit Value (TLV) for TDI of 0.005
ppm as an 8-hour time-weighted average
(TWA) with 0.02 ppm as ine Short-Term Ex-
posure Limit (STEL). The TWA.is the con-
centration to which it is believed nearly all
workers may be repeatedly exposed for 8

nours a day, 40 hours a week, without ad-
verse effect. ACGIH defines a STEL as a
15-minute TWA exposure which should not
be exceeded at anv time during a work
day even if the 8-hour TWA is within the
TLV. Other restraints of a STEL are (a) the
STEL should not be longer than 15 minutes,
(b) the STEL should not be repeated more
than four tmes per day and (c) there
should be at least 60 minutes between suc-
cessive exposures at the STEL

Although the National Institute for Occupa-
tional Safety and Health (NIOSH) has pub-
lished two criteria documents applicable
to occupational exposures to TDI, OSHA
had taken no formal action on NIOSH's rec-
ommendations. The first criteria documer:
(1973) recommended that exposure to TDI
be controlled to 0.005 ppm as an 8-hour
TWA or to 0.02 ppm for any 20-minute
period. The second criteria document
(1978) recommended that exposures 0
certain diisocyanates (including TDI) be
controlled to a TWA limit of 0.005 ppm for
a 10-hour workshift, 40-hour workweek.
and a ceiling limit of 0.02 ppm for a 10-
minute sampling period. Their rationale
was that this type of control would afford
employees protection from respiratory ef-
fects inclucing direct irritation, sensiti-
zation, and chronic decrease in pulmonary
function.

Table 3 — Respirator Selection Guide for Protection Against Diisocyanate Vapors'

Concentration

Less than or equal
to 1,000 ppb

Greaterthan 1,000
ppb

Firefighting and
Emergency

Respirator Type (Approved Under Provision of 30 CFR 11?)

Type C supplied-air respirator with full facepiece operated in pressure-
demand or other positive pressure mode or with full facepiece, helmet,
or hood operated in continuous-flow mode.

(1) Self-contained breathing apparatus with full facepiece operated in
pressure-demand or other positive pressure mode.

(2) Combination respirator including Type C supplied-air respirator with
full facepiece operated in pressure-demand or other positive pressure
model with auxiliary self-contained breathing apparatus operatedin
pressure-demand or other positive pressure mode.

Self-contained breathing apparatus with full facepiece, operatedin
pressure-demand or other positive pressure mode.

'Source: DHEW (NIOSH) Pubiication #78-215
2Jse of supplied-air suits may be necessary to prevent skin contact during exposure at high concentrations of airborne diisocyanates.

17

Peaf g L

ety

v ot sthe 5 1 ¢ K kil e h



Further information can be obtainec by re- e« Regularly inspect and repair exhaust

questing the NIOSH Criteria Document for
Diisocyanates (DEHW Publication No. 78-
215) from the National Institute for Occupa-
tional Safety and Heaith, 944 Crestnut
Ridge Road, Morgantown, WV 26505

It is important to remember that whie these
values represent current thinking and are
believed to be conservative, they offer no
guarantee of absolule safety. It is impera-
live that personnel working with TDI under-
stand fully the hazards associated with its
use and are familiar with those procedures
which have been designed to minimize the
hazards involved. Exposure guideiines are
reviewed regularly and changed when
new information dictates a need. Users of
these chemicals need to keep fully in-
formed on the most current guidelines and
regulations.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

¢ All empioyees must be instructed and
periodically retrained in the use of all
prolective and: emergency equipment,
as well as in preventive procedures. Im-
portant to any safely program 1is
thorough worker education. In short, the
best planned procedures do no good if
they are not understood and followed.
Similarly, the best safety equipment i1s
useiess if it is not properly used and
maintained. The use of personal protec-
tive equipment must comply with OSHA
regulations 29, Code of Federal Regula-
tions (CFR) 1910132 to 1910.140.

e Proper respiratory protective eguipment
should be readily available and in good
working order. For nonroutine opera-
tions, or where vapor levels cannot be
controlled by ventilation alone, all per-
sonne! should use appropriate respira-
tory protective devices. Also, only those
devices approved by the National Insti-
tute for Occupational Safety and Health
(NIOSH) and the Mine Safety and Heaith
Administration (MSHA) should be used.

and other ventilating equipment Also.
work area atmospheres should be tested
penodicaily by raned industrial hygien-
ists 1o be sure that airborne TDI vapors
are bemng controlled to acceptable
levels. TDI and other toxic vapor levels
in the work environment are best con-
trolled by properly designed and main-
tained process and exhaust equipment
Combined with sale work procedures,
properly designed equipment in good
working order can maintain vapor levels
within acceptable Imits. WARNING:
Tests have shown that the least detect-
able odor level of TD! is approximalely
0.2-0.4 ppm. Because this odor thres-
hoid occurs at levels significantiy higher
than allowable exposure concentrations,
vapor levels must be monitored using
equipment specifically designed for that
purpose. Instruments designed for TDI
personal and area monitoring are avail-
able from GMD Systems Inc., MDA Sci-
entific, Inc., and Nationa! Draeger, InC.
(see Appendix A for addresses). For ad-
ditional intormation, contact The Dow
Chemical Company, Industrial Hygiene
Qffice (phone: 517-636-0860).

Prevent contact with TDI and other
poiyurethane chemicals. Skin and eye
contact with TDI and other polyurethane
chemicals may result in injury and, in
some cases, in sensitization. It is essen-
tial, therefore, that operating and ventilat-
ing equipment be properly designed
and maintained, and that all procedures
for the safe handiing. use, and storage
of polyurethane chemicals be fully un-
derstood and followed. Also, protective
clothing, gloves, boots, and chemical
goggles or face shieids must be worn
whenever isocyanates are handled,
stored, or used, or whenever there is any
possibility of exposure.

Eyewash fountains and safety showers
should be installed and kept in working
condition in areas where contact with
TD! can occur. It is important that the
number and location of such units be
designed to serve both individual and
multipie-employee exposures.

Employees should have medical surveil-
lance, designed to detect any evidence
of adverse effects due 10 exposure
to TDI. '

Health Hazards

Inhalation

Toluene diisocyanate vapors are (rrtating
to the mucous membranes of the upper
and iower respwalory tracts. Even very
briet exposures 10 these vapors may cause
irritation and difficult or labored breathing.
including & “burning” throat, deep cough-
ing. and choking. as well as nausea, vom-
iting. and abdominal pain. Also, inhalation
of isocyanate vapors may cause changes
in lung function or chronic lung effects.
Furthermore, exposure {0 isocyanale va-
pors may cause sensitization of hypersen-
sitivity which on subsequent exposure,
even to concentrations below 0.02 ppm,
may resull in severe allergic respiratory
reactions.

CAUTION: Inhalation of vapors of heated
isocyanates can be extrc mely hazardous,
not oniy because high vapor concentra-
ticns are formed, but also because con-
densation may form airborne droplets. An
approved respiratory prolective device
must be worn, therefore, whenever there
is any possibility of exposure to unknown
concentrations of vapors. See "Appendix
B,” page 39. for a list of manutacturers and
suppliers of approved respiratory protec-
tive equipment.

Skin Contact

Repeated or prolonged contact with TDI
may cause redness, swelling. blistering,
and burns. Also, direct contact may pro-
duce sensitization (contact dermatitis as
well as respiratory sensitization). There-
tore, any contact with the spray, vapor, or
liquid must be prevented. Protective cloth-
ing, including rubber or plastic aprons,
rubber gloves and footwear, chemical gog-
gles or faceshields, etc., shouid be worn
whenever there is any possibility of direct
contact with isocyanates. Also, safety
showers should be installed, and kept in
working condition, in and near all work
areas where TD! is used.
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Eye Contact

While brief eye contact with low concentra-
tions of TDI vapor may cause only mild
tearing or a slight burning sensation, con-
tact with high concentrations of vapors or
mists may cause severe pain and irritation.
Furthermore, direct contact with TD! liquid
may be extremely painful and may cause
both severe irritation and permanent injury.
Chemical workers' goggles should be
worn whenever TD! is handled, stored, or
used, or whenever there is any possibility
of direct contact with TDI liquid or mist. In
the event of contact, immediate decon-
tamination with water will assist in pre-
venting injury. Thus, eye baths should be
installed, and kept in working condition, in
all work areas where TDI is used.

Ingestion

Although VORANATE T-80 Toluene
Diisocyanates have a low level of acute
oral toxicity {€.g.. LD rats >4g/kg), they
can irritate or burmthe mucous membranes
ot the mouth, esophagus, and stomach.
While accidental ingestion in an industrial
environment is highly improbabile, it is pos-
sible. Therefore, foodstuffs should not be
prepared or consumed where TDI is used,
handied, or stored. Also, in the event
ot accidental ingestion, workers should
be prepared to administer emergency
first aid.

A current Material Safety Data Sheet
(MSDS) must be obtained and reviewed
before any TDI product is used. Copies
are available to customers fromour toll-free
number: 1-800-238-CHEM. Copies are
also available from any Dow sales office
or The Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midiand, M| 48674. Current MSDSs must
also be obtained from suppliers of other
products prior to handling or formulating.

Chronic, Toxicity

Recently, both the National Toxicology Pro-
gram (NTP) and the International Agency
for Research on Cancer (IARC) desig-
nated TDI as a potential carcincgen. Both
agencies based their conclusions primar-
ity on the results of a recent NTP study
which reports increased numbers of
tumors in rats and mice dosed orally with
TDI. The agencies accept this as a valid
animal study; however, a number of de-
ficiencies have been cited which may com-
promise its validity. in addition, results of
a chronic inhalation study contradict the
findings of the NTP study, and are deemed
more relevant to the exposures experi-
enced in occupational settings. This inha-
lation study, contracted by the International
Isocyanate Institute, reports no increase in
tumors in rats and mice exposed to TD!
for their lifetime.

At this time it is not believed that TDI rep-
resents a significant cancer hazard when
atmospheric levels are maintained below
the recommended exposure guidelines.
Based on currently available data from
lifetime inhalation studies in rats and mice,
Dow recommends the OSHA standard of
0.02 ppm as a ceiling limit for TD!.

First Aid

All employees working in areas where con-
tact with isocyanate is possible should be
thoroughly trained in the administration
of appropriate emergency first aid. Ex-
perience has demonstrated that prompt
administration of such aid can be impor-
tant in minimizing the possible adverse ef-
fects of accidental exposure. CAUTION:
First aid is “emergency treatment” only,
and medical attention from a qualified
physician should be provided as soon as
possible.

Inhalation

Promptly move the affected person away
from the contaminated area and to tresh
air. Quickly remove all contaminated cloth-
ing. Keep the affected person calm and

warm, but not hot. If breathing stops, ad-
minister mouth-to-mouth resuscitation. Im-
mediately transport to a medical tacility
and inform medical personnel about the
nature and extent of the exposure. Never
attempt to give anything by mouth to an
unNCcoNscious person.

Skin Contact

In the event of direct contact with the skin,
immediately get under a safety shower. Im-
mediately remove all clothing and shoes
while under the shower. Thoroughly wash
the affected skin, using copious amounts
of water. If necessary (i.e., in the event of
burned or damaged skin, or if redness or
irritation persists), seek medical attention.
Contaminated clothing shouid not be worn
again until laundered. Shoes, belts, watch-
bands, and other leather items should be
destroyed.

Eye Contact

If VORANATE T-80 Toluene Diisocyanates
contact the eyes, decontaminate im-
mediately, Irrigate the eyes immediately
and continuously with water for at least 15
minutes. Seek medical attention at once!
For more effective flushing of the eyes, use
the fingers to spread dpart and hold open
the eyelids. The eyes shouid then be fre-
quently “rolled” or moved in all directions.

Ingestion

In the event VORANATE T-80 Toluene
Diisocyanates are ingested, have the af-
fected person drink large amounts of water
or milk, if available. Do not, however, en-
courage or induce vomiting! Immediately
transport to a medical facility and inform
medical personne!l about the nature and
extent oi the exposure.

VORANATE T1-80
Safe Handling and Storage
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Note to Physician

Toluene diisocyanate (TDI). the principal
active ingredient in VORANATE T-80
Toluene Diisocyanates. is a highly reactive
and potentially hazardous material which
can adversely aftect or injure the eyes, the
skin, and both the respiratory and digestive
tracts, depending upon the avenue and
extent of exposure. For additional medical
information, contact The Dow Chemical
Company emergency phone number: 517-
636-4400, anytime.

Inhalation

tnhalation of vapors or mists of TD! can
severely irritate the mucous membranes of
the nose, throat, bronchi, and fungs and
may cause respiratory sensitization. Over-
exposure may produce a variety of symp-
toms, a number of which may not manifest
themselves for several hours. These in-
ciude headaches. irritation of the upper
and lower respiratory tract, tightness of the
chest (including difficulty in breathing),
deep coughing, and choking. Some indi-
viduals may also. experience attacks of
sinusitis, bronchitis, bronchial asthma, or
other severe respiratory distress.

Treatment:

Patients should be kept calm and warm,
but not hot. The severity of respira-
tory distress will determine the need for
oxygen.

20

Skin

Althougtr it is not likely to be absorbed in
acutely toxig amounts, repeated or pro-
longed contact with TDI may cause irrita-
tion, redness. swelling, biisterng. or burns.
Also, direct contact may produce skin sen-
sitization (e.g., contact dermatitis) and al-
lergenic response.

Treatment:

in case of skin contact, immediately irri-
gate skin with running water tor at least
15 minutes. Remove all contaminated
clothing. Trea!l blisters and/or burns
as you would thermal burns. Also. if skin
sensitization or dermatitis develops,
treal as you would any contacl
dermatitis.

Eyes

The efiects of exposure to liquid TD! may
vary from slight irritation (with possible tear-
ing and a burning sensation) o impairment
of vision.

Treatment:

While prompt and thorough washing
may mitigate the effects of the initial ex-
posure, provide further medical treal-
ment as appropriate.

Ingestion

Although TDI has a low leve! of acute oral
toxicity, undiluted TDI is corrosive and can
severely irritate or burn the mucous mem-
branes of the mouth, esophagus, and
stomach. Such injury may result in stricture
or stenosis.

Treatment:

An initial or “first aid" response calls for
the administration of large amounts of
water or milk. Do not, however, encour-
age or induce vomiting. If gastric lavage
is performed, suggest endotracheal
and/or esophagoscopic control. No spe-
cific antidote is known. Treatment should
be based on the judgment of the physi-
cian and individual patient response.
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Shipment and Handling

General Specificationé
for Tank Trucks and
Tank Cars

VORANATE T-80 Toluene Diisocyanates
are classified by the Department of Trans-
portation ac Class B Poisons, and are,
therefore, < npped in specialiy designed
tank trucks and tank cars. Table 4 and Fi-
gures 4 and 5 contain general specifica-
tions for vehicles used by The Dow
Chemical Company for the bulk shipment
of VORANATE T-80 Toluene Dilsocyanates.

Unloading Procedures

VORANATE T-80 Toluene Disocyanates
are classified as hazardous materials
under the Department of Transportation's
“Hazardous Matenals Regulations.” Thus.
the unloading of tank trucks and tank cars
must be done in strict accordance with
those regulations. Some. but not all, of
those regulations are given below.

Tank Trucks

VORANATE T-80 Toluene Diisocyanales
are shipped in pressurized and insulated
stainless sleel tank trucks, equipped for
bottom unioading only. Dow recommends
tnat oniy DOT specification MC 304 or 307
tank trucks be used. Only properly trained
and equipped personnel should be permit-
ied to unload tank trucks. Operators
should wear an appropriate respatory
protective device and impervious clothing.
iootwear, and gloves.

Table 4 — General Specifications (Tank Trucks and Tank Cars)

Details

Capacity, Gallons

sl - Construction Material

Te_h'\perature Gauge
Pressure Gauge
_ Nitrogen Pad during Shipping

Top Unloading

Bottom Unloading

_ Steam Plates

‘Steam Pressure, ps

LA

ig ..

=1

SR

'Quick Connect

.. Capacity, Approkimate Weight, Ibs

........

Nitrogen Pad Connection Size, Type
To'p“ Unloading Connection Size, Type
Bottom Unloading Connection Size, Type
Unloading Pressure, psig . . .- T

‘Steam Plate Connection‘ Size, Type

s+ s

*Male pipe thread. Can be reduced to 2" with adapters.

C1500

Tank Trucks Tank Cars
..................... 6,000 10,800
17,300 °
.................. 42,000 104,000
172,000
..................... Stainless Baked
Steel Phenolic Lined
..................... Yes Thermowell
..................... Yes No
..................... Yes Yes
................ ¥a",QC 2", Flange
..................... No Yes
................ . None 2", Flange
........ Ciiiiiiene o Yes ~ No =~
e L3 MPT2 i - None™. -
........ LU0 T 25max 25 max
...................... Yes - 7 Yes
Y, MPT .

2", Screw




‘ Read and follow carefully each of the
safety recommendations and precau-

tions listed below:

1. Before attempting to use the foilowing
procedure, operators should be
thoroughly familiar with the potential
hazards associated with the handling
and storage of TDL

2. Position the trailer as level as possi-
ble and block the wheels.

Figure 4 — Tank Trucks

. Carefully check the storage tank into

which the contents of the truck are
to be unloaded to be certain that it
contains the intended VORANATE
T-80 Toluene Diisocyanate product
and not some other chemical or com-
pound. Also. check the gauge on the
storage tank to be sure that there is
sufficient room to receive the entire
contents of the tank truck.

4. Check all “product identification” or

“bulk” tags (usually attached to prod-
uct outlets, valves or seals) to be cer-
tain that the product being unioaded
is, in fact, the intended VORANATE
T-80 Toluene Diisocyanate.

. Check the temperature of the con-

tents. The temperature must be
above 60°F (16°C) when the trailer is
unloaded.

I
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TOP VIEW A

A ' — %" Steaminlet F — "SampleValve

B — 35# SafetyValve and Pressure Gauge G — SteamOutlet

C — Manhole - .- H — AirDryer

D — %"DRYAIR/NITROGEN CONNECTION I — 2"Loadingline

E — 3"Unloading Connection J — 2"VentlLine
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6. If heating is required. attach & 25 psi
steam supply to the heating coil inlet
connection. For better control of the
heating process, use a steam pres-
sure of 15 psi. Attach a steam trap,
designed for the steam pressure
available. to the heating coil outiet
connection. Interna! coils are not ad-
vised because of severe effects due
to possible water contarmination of
the product. Aliow the contents to
warm until the temperature is at least
68°F (20°C). When the temperatiire
reaches 68°F (20°C), turn off the
steam and disconnect the lines. To
prevent the heating coiis from freez-
ing during cold weather, be sure 10
drain them or “blow them oul.”
CAUTION: Caretfully watch the ther-
mometer during heating. Do not
allow the temperature to rise above
104°F (40°C). See "Temperature Con-
trol,” page 8.

7. Attach the unloading line. The line
should be clean, dry, and preferably
made of flexibie metal or either
Teflon® fluorocarbon or Viton' flucro-
elastomer hose which can safely with-
stand unioading pressures.

8. Connect the dry purge gas (prefer-
ably nitrogen) line 10 the tank truck.
This line should have a pressure
gauge, a safety valve set at 30 psig,
and a pressure reguiator set at
25 psig.

9. Draw off a sample of the contents for
analysis. A sample of the contents
may be obtained by connecting
stainless steel tubing to the sample
connection. Flush the sample con-
nection by drawing off at least one
gallon of product into a clean, dry
container. The sample to be analyzed
may now be drawn off into another
clean, dry container of whatever size
is necessary for testing. WARNING:
Do not breathe vapors. Wear proper
protective equipment, including an
approved respiratory protective
device.

*Trademarks and products of El. du Pont de
Nemours Co., Inc.

10a. !f the contents are to be unioaded by
purge gas pressure alone. the stor-
age tank should be fitted with a vent
scrubber. This will prevent vapors
from being vented mnto the aimos-
phere during unioading. (CAUTION:
Do not exceed 25 psig purge gas
pressure to unload the tank truck.)
When the tank truck s empty. the
pressure gauge will show a drop in
pressure. Close the valve at the stor-
age tank connection first Then close
the truck unloading valve.

10b. If the contents are to be unioaded by
pump, either a vapor line connecting
the storage tank vent to the tank truck
should be instalied (closed loop) or
a low-pressure, replenishable gas
pad must be placed on the tank
truck. i a gas pad is used, install &
vent scrubber on the storage tank
vent. These precautions will not only
prevent isocyanate vapors from
being vented lo the atmosphere, but
will prevent a vacuum from being
pulled on the tank truck during un-
loading. (CAUTION: Do not use a
closed loop system uniess the dead
air space in the sterage tank is free
of moisture: i.e., —40°F (- 40°C) dew
point. Also, connection hoses should
be purged with dry air or nitrogen
before hookup.}) When the trailer is
empty, aliow the unloading hose to
vent down to the storage tank. Be
sure to close the valve at the storage
tank connection first. Then close the
tank truck unloading vaive.

11. Shut off the purge gas to the tank
truck. Close the tank truck purge gas
valve and disconnect the purge gas
iine. If a closed loop system was
used in conjunction with pump un-
loading, close the tank truck connec-
tion valve and the tank vent valve,
Then disconnect the hose connect-
ing the two. All connection hoses
should now be cleaned, dried, and
capped tor storage.

CAUTION: Unloading must be closely
monitored, particularly if there is no au-
tormnatic “cut off" in the unioading line. For
example, if gas flow is allowed to continue
after unloading. the gas flowing into the
storage tank could rapidly increase inter-
nal pressure. This could cause Serious
structural damage to the storage vessel.

The tank truck should not be cleaned by
the customer, nor should the manway be
opened for inspection. The cleaning and
inspection of the tank truck should be
handied by the shipper under carefully
controlled conditions, designed 1o safe-
guard personnel and equipment. WARN-
ING: Unger no circumstances should per-
sonnel enter any "empty” tank truck.

Tank Cars

VORANATE T-80 Toluene Diisocyanates
are shipped in insulated, baked-phenolic-
hned tank cars, eguipped with external
heating coils and a safety relief valve set
for 75 psi. Tank cars from The Dow
Cnemical Company can be untoaded only
from the top. Also, only properly trained
and equipped personnel are permitted to
unload tank cars. Operalors should wear
an approved respiratory protective device,
eye protection, and protective clothing,
footwear, and gloves.

Read and follow carefully each of the
satety recommendations and precau-
tions listed below:

1. Before attempling to use the foliowing
procedure, operators should be thor-
oughly familiar with the hazards as-
sociated with the handling and storage
of VORANATE T-80 Toluene Diisocya-
nates. Also, see page 25 for a diagram-
matic drawing of a typical tank car.
(Note: All ietter references refer 1o this
drawing.)

2. Verify that the proper car is being un-
loaded. Carefully check the car
number, product identification, and
commodity stenciling against the bill
of lading or other appropriate docu-
ment. Also, sample the contents to be
sure that the material is indeed a
VORANATE T-80 Toluene Diisocya-
nate. Product identification and in-
formation tags are attached to the
metal seal.

3. Position the car on the selected siding;
then set the brakes and block the
wheels.
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4. Position caution signs on the track or
car in such a way as to give adeguate
warning to persons approaching the
car from the open end(s) of the siding.
CAUTION: The signs should not be re-
moved until the car has been unloaded
and disconnected from the discharge
connection. Code of Federal Regula-
tions, Title 49, “Hazardous Materials
Regulations of the Department of
Transportation,” Section 174.67, “Tank
Car Unloading,” states, in part, that:

Figure 5 — Tank Car

The signs must be of metal or other
comparable material, at least 12 in-
ches high by 15 inches wide in size.
and bear the words, "STOP — Tank
Car Connected,"” or "STOP — Men at
Work,” the word "STOP" being in let-
ters at least 4 inches high and the
other words in letters at least 2 inches
high. The letters must be while on a
blue background.

In addition to these mandatory regula-
tions, The Dow Chemical Company
recommends that the swiich(es) onthe
open end(s) of the siding be provided
with locks, or that derails be placed
on the track at least 50 feet from the
end(s) of the car. This should effec-
tively prevent the entry of other cars
into the siding where the isocyanate is
being unioaded. CAUTION: In the
event derails are used, be sure to at-
tach a signal flag to the track to indi-
cate that the derail is in position. Also,
attach a signallight to the flag at night.

Note: On some 17,000-gaflon DOWX series cars there is & variation in the dome valving configura-
tion. The diagram below shows the normal configuration. However, in some cars the positions of
A (the gauging device) and C (the 75# safety valve) are reversed.
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— Gauging Device

— 2" Pressure Connection

TOP VIEW

F — v"SampleVaive

G — 2"TopUnloadingValve
H

1

J

— %"Thermowell
— 75# Safety Valve — 2" Steam Coil Outlet
— 2"Top Unloading Valve — 2"Steam Coil Inlet

— Safety Platform

J
1
= =
e
= H ol =
SIDE VIEW
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5. Climb the ladder to the platform area

on top of the car. Al unloading ap-
paratus on Dow tank cars is located
in the manway bonnet in the center of
the platform. Remove the seal from the
latch pin and open the bonnet dome
When the cover is open, check 1o see
that all valves are in the closed
position.

 Check the temperature of the tank car

by removing the %a-inch cap from the
thermowell (B) and inserting a ther-
mometer approximately 24 inches for
15-20 minutes. The temperature of the
contents must be above 60°F (16°C)
when the car is unioaged.

. Should heating be necessary, remove

the cover from the magnetic gauge (A)
and raise the gauge rod to where the
magnet in the end of the rod engages
the magnet on the floal. The rod is cali-
brated - in VYa-inch increments and
should read between 4 and 7 inches.
Next, attach a steam hose o the steam
inlet connection located on the bottom
of the car Attach a steam trap,
designed for the steam pressure avail-
able, to the heating coil outlet connec-
tion. For greater controt of the heating
process — that is, to avoid hot spots
and product deterioration — use &
steam pressure of 25 Ibs or less. Also
carefully monitor the outage to be sure
that expansion does not fill the car
“liquid full” and cause it to "pressure
relieve” through the safety valve.
Finally, be sure to monitor the pressure
on the tank car during heating. Do not
aliow pressure 10 go beyond 30 psig.
Also, dry nitrogen is recommended for
padding.

. Allow the contents to warm until the

temperature is at 68°F (20°C). When
the temperature reaches 68°F (20°C),
turn off the steam, disconnect the lines,
angd allow the heater coils to drain.
CAUTION: Carefully watch the ther-
mometer during heating. Do not allow
the temperature to rise above 104°F
(40°C).

9. Connect fianges hoiding vents or

vapor lines (E) as follows:

a. Use, the proper wrenches to re-
movd the bolts Both the vent and
load/unload vaives are equipped
with 2-inch ASA Series 15 flanges
with four bolts in a 4%-inch bolt
circle. Although these are combi-
nation flanges to which a screw-
type hookup may be made (e.g..
by removing the 2-inch solid plug
instead of the flange), it is strongly
recommended that a flanged con-
nection be used. Use an open-end
wrench of proper size to hold the
nut on the bottom of the flange and
a box-end or socket wrench toturn
the boll on the top side of the
flange. Pipe or other adjustable
wrenches are not recommended.
The bolts away from the operator
should be removed first.

b. Carefully connect the purge line
to the valve by reinstalling the gas-
ket and bolts.

c. Tighten opposite bolts with equal
pressure until all bolts are un-
iformly tight.

d. Equip the purge line connection
with a pressure gauge regulated
to a maximum pressure of 40 psig.

10. If desired. & sample of the conlents

may be drawn off through the sample
valve (F), which is a Va-inch needle
valve equipped with standard pipe
threads. (Note: 1i a sample is desired
from an unpressured car, use 3 10 4
Ibs of purge gas pressure.) The sam-
ple valve is attached 10 a sample iine,
which is equipped with an excess flow
valve. Should the excess tlow valve
close, turn off the sample valve. Wait
approximately one minute; then
reopen the sample valve. If the excess
flow vaive does not recpen, it may be
necessary to rap with a ball-peen ham-
mer against the manway cover plate
near the sample valve to cause the
ball in the excess flow valve to drop
into the open position. A good preven-
tive practice against excess flow valve

closure is fo draw the sample very
slowly. WARNING: Do not breathe
vapors. Wear proper protective equip-
ment. including an approved respira-
tory proteclive device

Attach the unloading hne(s) (which
should be ciean, dry. and prelerably
made of fiexible metal or either Tefion
fiuorocarbon or Viton fluoroelastomer
hose which can safely withstand un-
loading pressures) 1o the unloading
valve(s) (D and G). Follow the proce-
gure outlined under Step 9. After
proper attachment of the unloading

ine(s). slowly open the unloading
valve(s) until discharge line(s) is
liquid full.

_ Pressure on the car may now be in-

creased to discharge the product. Be
sure, however, that the amount of pres-
sure is appropriate to the unloading
method used (i.e., by purge gas pres-
sure of pump). If the conlents are 10
be unloaded by purge gas pressure
alone, the storage tank should be fitted
with a vent scrubber. Also, storage
tank pressure should be carefully con-
trolled and monitored dunng the un-
loading operation.

. Whenthe tank car is empty, the unload-

ing lines should be blown clear of
liquid and blocked in before being dis-
connected. See Step 14d. There are a
number of ways to determine whenthe
tank car is empty. For example, a rapid
drop in pressure on the car would indi-
cate that the liquid is gone and that
the gas is blowing out through the un-
loading line. The amount of product
received into the storage tank should
also indicate whether or not the tank
car is empty. CAUTION: Do not use
the Magnetic Gauging Device to deter-
mine if the car is empty. This device
only extends 60 inches into the car;
the car itself is 102 inches in diameter.
Also, do not breathe vapors. Wear
proper protective equipment, includ-
ing an approved respiratory protective
device, when disconnecting the lines.




14. Once the tank car is empty, zeturn all

valves and connections to their original
condition:

a. Remove the thermometer from the
thermowell and replace the dust
cap.

b. Completely lower the Magnetic
Gauging Device and replace the
dust cap.

¢. Close the sample valve and re-
place the Va-inch plug.

d. Liguid unloading lines should be
blown dry and disconnected in ac-
cordance with the following se-
quence: First, blow the line to the
storage tank; then close off the
valve to the storage tank. Second,
open the unloading valve on the
tank car and blow any material left
in the line back into the car. Next.
determine the amount of pressure
remaining in the car. If it is below
10 psig, continue flow of purge gas
until pressure in the car reaches
a minimum of 10 psig. (Note: Do
not allow pressure to exceed 40
psig.) Now close the tank car
valve, bleed off any pressure left
in the unloading line, and remove
the bolts. To prevent residual mate-
rial or pressure from blowing to-
ward the operator, be sure to
remove the bolts away from the
operator first. Finally, replace the
gasket and flange on the unioad-
ing valve. Alternately tighten op-
posite bolts until all bolts are
uniformly tight and a leak-proof
seal has been made.

e. Remove the purge gas line and
replace the gasket and flange.

f. Close dome cover and replace
latch pin. It is recommended that
the pin be sealed to preclude its
removal during transit.

g. If any car defects are found, note
them on the standard “Bad Order”
tag and attach the tag to the dome
cover latch pin.

h. If steam is used, do not replace
inlet and outlet plugs on the heater
coils. This will allow drainage.

15. Code of Federal Regulations (CFR),

Title 49, “"Hazardous Materials Regula-
tions of the Department of Transporta-
tion,” Section 174.69, “Removal of
Placards and Car Certificates After Un-
loading,” states, in part, that.

When lading requiring placards or
car certificates is removed from a rail
car other than a tank car, each
placard and car certificate must be
removed by the person unloading the
car. For a tank car which contained
a hazardous material, the person re-
sponsible for removing the lading
must assure, in accordance with the
provisions of Section 172.510(c} of
this subchapter, that the tank car is
properly placarded for any residue
which remains in the tank car.

Section 172.510(c), “Special Placard-
ing Provisions: Rail," states, in part
that:

Each tank car containing the residue
of a hazardous material must be
placarded with the appropriate RES-
IDUE placards, as required in Section
172.525 and paragraph (a) of this sec-
tion. The RESIDUE placard must cor-
respond to the placard that was
required for the material the tank car
contained when loaded, unless the
tank car —

(1)is reloaded with a material requir-
ing no placards or different
placards: or

(2)1s sufficiently cleaned of residue
and purged of vapor to remove
any potential hazard.

Section 172.525, "Standard Require-
ments for the RESIDUE Placard,”
states. in part, that:

(a)Each RESIDUE placard must be
as follows:

(1) The triangle at the bottom of the
placard must be black. The
word “RESIDUE" must be
white. .

(2)The midsection and upper
triangle on the RESIDUE
placard must be as specified
in Section 172.519 and Appen-
dix B to this part, and ... as
appropriate for the residue of
the commodily being trans-
ported and required by this
subchapter to be placarded.

(b)The top part. of each RESIDUE
placard must be as specified in
Appendix B to this part and as
illustrated on the POISON —
RESIDUE placard which, except
for size and color, must be as
follows:

(c) The RESIDUE placard must be as
shown in paragraph (b) of this sec-
tion and may be —

(1)A separate pilacard,

2)0On the reverse side of a
placard, or

(3)A composite made by covering
the bottom triangle of the
appropriate placard with a
black triangle bearing the word
"RESIDUE" in white letters.
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Read and follow caretully each of the 6
safety recommendations and precau-

tions listed below:

16. Remove warning. coen oerails, uniock
switches, etc. Reiease hand Drakes

17.

and remove chocks from wheels. If an
unioading rack was used for entrance
1o the dome platicrm. be sure that all
parts of the rack are removed and re-
located tar enough away from: the car
to conform 1o AAR specified clearance
for entry of the rait crew for switching
operations

Complete all finai paperwork (e.g.,
“Empty Return Instructions”}. After all
torms have been completed and the
proper carrier endorsements obtamned.
send the variocus copies to the loca-
tions designated in the instructions

Unloading must be closely monitored,
particularly if there is no automatic “cut
off" in the unloading line. For example,
if gas flow is aliowed 1o continue atter
unioading. the gas flowing into the stor-
age tank could rapidly increase inler-
nal pressure. This could cause serious

1. Closely \examine each shipment for

damaged drums. Drums should be
handled and unloaded carelully to pre-
vent damage. i damaged drums are
found. they should be closely in-
specled for leaks. Leaking drums
should be removed to a well-ventilated
area and the contentis ftransferred to
other suitable containers. The empty
drums should be decontaminated {see
page 13) and then holed or crushed
so they cannot be reused.

. Drums may be unloaded with conven-

tiona! stainless stee! drum pumps. To
prevent collapse of the drum during
unloading, eguip the drum vent with a
dry air or dry nitrogen breather. This
attachment will also prevent moisture
contamination of the contents. When
not in use, pump lines should be pro-
tected from moisture by fitting a plug

structural damage to the storage
vessel. or cap into the open end. Portable
pumps, lines, and fittings, should be
Drums' carefully rinsed, dried, and stored in a

VORANATE T-80 Toluene Diisocyanates
are shipped in DOT specification phenolic-
lined steel drums or high-density polyethyl-
ene drums that are authorized for TDI
Drums are equipped with two bungs on

dry location. See "Moisture Control,”
page 7. CAUTION: Operators en-
gaged in handling, opening, unload-
ing, and closing drums should be
completely familiar with the hazards
associated with isocyanates and

i the top. should be properly equipped with pro-
I tective ciothing and an approved res-
;:“ ‘Currently. in the USA VORANATE T-80 piratory protective deVice.

Toluene Diisocyanales are available only in
bulk guantities (i.e., in tank truck or tank car
shipments).




Storage

Drum Storage

Whenever possidie, drums containing
VORANATE T-80 Toluene Diisocyanates
should be stored indoors. During cold
weather, the temperature in storage areas
should be kept above 68°F (20°C). If drums
are received frozen, be sure the contents
are completely thawed and mixed before
using. Thawing may be accomplished by
allowing the drums 1o sitin a warm storage
area or by using a drum heater. CAUTION:
Do not heat the contents above 104°F
(40°C) or the drum wall above 175°F
(79.5°C). Overheating may cause expan-
sion of the contents, homopolymerization,
and the subsequent formation of carbon
dioxide, which can seriously weaken or
completely rupture a drum. See "“Tempera-
ture Control,” page 8. During warm
weather, drums may be stored outdoors.
However, drums should be stored in such
a manner as to prevent water from collect-
ing on the tops. This may be accomplished
by storing the drums under a cover or by
stacking them on their sides.

Bulk Storage

A properly designed bulk storage sys-
tem for VORANATE T-80 Toluene Diisocya-
nates must:

Permit safe handling of the material,

Provide both moisture and tempera-
ture control,

Prevent
uct, and

contamination of the prod-

Minimize the hazards of combustibility.

Before attempting to construct such a sys-
tem, therefore, itis essential that designers
familiarize themselves with the hazards,
safety recommendations, and precautions
associated with the handling and storage
of VORANATE T-80 Toluene Diisocyanates.
A genuinely practical design must not only
include a physical layout of the facilities
and equipment. but must also include a
plan for personnel safety in all areas of the
operation. In short, the establishment of
safe work procedures must be an integral
part of any bulk storage system. In addi-
tion, designers must consider all applica-
ble insurance requirements, as well as gov-
ernmental codes and regulations, and

should consult with all appropriate state
and local agencies during each stage of
planning and construction.

The equipment described below is suit-
able for use in bulk storage systems for
VORANATE T-80 Toluene Diisocyanates.
Such items, however, are merely compo-
nents of typical systems and must not be
considered a finished design. Also, other
equipment similar to the items listed can
be tested for performance and may give
equally good results. See the lists of
“Equipment Manufacturers and Suppliers”
on pages 33-38.

Tanks

Tanks shouid be sized to meet plant and
customer needs. Minimal capacity equiva-
lent to 150% of normal monthly bulk receipt
is suggested. Each storage vessel should
be a welded, vertical or horizontal, cylindri-
cal, carbon steel tank (A283C steel) built
to AP1 650 Code and designed to hold the
specified product safely when filled to
capacity.

Both vertical and horizontal tanks should
be equipped with the following cpenings:

1 — 20-inch of manway,

20-inch shell manway 12 inches
off floor,

1 — 3- or 4-inch roof nozzle for vent.
11%-inch roof nozzles for gauge,

1 — 2-inch shell nozzie near floor lead-
ing to a dished sump for drain.

2 — 2-to 3-inchshell nozzle 12 inches
above floor for inlet and outlet.
Inlet and outlet are to be 90°
apart, and

1-inch 3,000-Ib coupling in shell
36 inches apove floor for ther-
mometer well.

Tank vents should be passed through an
activated carbon bed prior to discharging
to the atmosphere.

In the design of tanks to be lined. minimal
radii recommended by the lining manufac-
turer must be observed. Full fillet interior
welds should be utilized, and-all splatter
must be ground smooth. Welds must be
continuous and smooth and shouid have
no undercuts or porosity. The tank man-
ufacturer should be responsible for provid-
ing the proper radii and welds and ior

removing all splatter. The lining contractor
should be responsible for other surface
preparation.

Tanks should be water-tested to design
pressure, and then dried, brush sand-
blasted inside, and cleaned. A silica gel
charge should be placed inside the tank
orior to sealing it for shipment. Also, mois-
ture content should be 125 ppm maximum
prior to putting the tank into service. Ex-
terior scale should be removed and the
exterior primed with one coat of red inor-
ganic zinc primer. Silica gel charges in
tanks must be removed and the system
must be thoroughly cleaned dried, and
purged with a dry pad gas prior to use.

Linings

Linings afe desirable to prevent the pickup
of rust or iron which can cause product
discoloration. If a lining is to be used, sur-
face preparation and lining application are
of prime importance and should be con-
ducted in strict accordance with the lining
manufacturer's recommendations. Also,
oniy experienced lining applicators, who
are licensed or approved by the lining man-
ufacturer, should be considered for appli-
cation work.

Surfaces should be prepared and coated
within 8 hours, during which proper tem-
perature and humidity control should be
maintained. In no case, however, should a
lining application be attempted on a sur-
tface once evidence of rust has been de-
tected. Also, if linings are applied in the
shop, extra care must be exercised to pre-
vent lining damage during transportation
and erection of the tank. If any damage
does occur, it should be thoroughly re-
paired prior to placing the tank in service.
High-temperature baked-phenolic lining is
satistactory for storage of VORANATE T-80
Toluene Diisocyanate, provided proper ap-
plication and curing methods are em-
ployed. Other satisfactory lining materials
inciude the following: Heresite' P403-L66:
Bisonite? 957; Plasite® 3055, 3066 or 7122;
Colturiet Phenguard* 74736 and equivalent
materiais.

"Trademark of Heresite-Saekaphen, Inc.
2Trademark of Bisonite Company, inc.
3Trademark of Wisconsin Protective Coating
Corp.

“Trademark of Sigma Coatings. Inc.
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Insulation

Storage tlanks localed out-of-doors and
which may be exposed 1o extremes of lem-
perature shouid be insulated with either a
1. or 1'4-inch thick polyurethane foam or
STYROFQAM* Brand Plastic Foam. or a
2-.inch thick fibrous glass. Insulation must
be sealed to prevent the collection of mors-
ture, which could corrode the external iank
wall. {n addition. an effective weather cover
should be used to protect the tank from
rain. snow, ICe, elc.

if tanks are located indoors, where normal
room temperatures are maintained, insuia-
tion may nol be necessary. interior storage
tanks insulated with plastic foam should
be covered with an etfective flame barrier
to minimize the hazard of combustibility.
To prevent lining damage, insulat:on and
any necessary welding should be com-
pleted betore the lining is installed.

Pumps

Steel or stainiess stee! standard centrifugal
or positive digplacement pumps equipped
with mechanical seals are preferred. Seal-
less pumps (such as Crane Chempump')
and magnetic drive pumps (such as
Kontro? and Magnatex?) are also satistac-
tory. Do not use silicone greases. Also,
mechanical seals should be purged with
dry gas to prevent moisture from contact-
ing the seal face and causing urea forma-
tion and seal failure.

Depending upon preferred flow rates, two
pumps for each system may be desirable.
Truck unioading pumps should have a
capacity of 100-150 gpm. Lower rates, how-
ever, may be preferred for process pumps.
If so, two suitabiy sized pumps should
be used.

Relief Valves

Three types of valves are required:
e Pressure-vacuum (P-V) vents for tanks,

« Relief valves for positive displacement
pumps, and

¢ Line relief valves,

*Trademark of The Dow Chemical Company

Trademark of Crane Company

*Trademark of The Kontro Company
sTrademark of Bulien Pump and Equipment
Company
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Each storage tank must be provided with
a pressure-vacuum (P-V) vent valve which,
to prevent accumulation of vapors, should
relieve or tewninate out-of-doors.

Also, provided that all parts and equipment
are rated for & working pressure ol 150
psig. each positive displacement pump
should be equipped with a rehel system
set al a maximum of 125 psig. lf parts and
equipment are not rateo at 150 psig. the
reliel should be set at 75% to 95% of the
system’s lowest working pressure.

Finally. each line section which can be
closed off by valves while full of liguid
should have a relief vaive which relieves
back toward the tank. with the fina! section
relieving into the tank itself. Setngs for
these reliefs should be the same as those
for pumps.

Pressure Gauges

Gauges should be provided at the pump,
before and after filters, and near the proc-
ess. They should be protected by a seaied
diaphragm filled with nonhydrocarbon
fluid. Gauges are also advisable on steam
and air lines and on equipment where
gases or liquids are handied, such as chill-
ers and heat exchangers.

Sample Valves

To facilitate product sampling, v2- t0 %a-
inch sample valves, which terminate in a
stainless steel nipple, should be provided
in each system.

Piping

Both schedule 40 seamless carbon steel
pipe (A53) and welded pipe joints with
flanges and flanged valves work well.
Threaded couplings and valves may aiso
be used, provided that tape made of Tefion
brang fluorocarbon fiber is used on all
threaded fittings. Tape must be appiied

carefully. Also, no pipe dopes may be
used.

Selection of line sizes will be determined
by product flow rate, system design, and
pump specifications. Normally, a ine 3 in-
ches in diameter is satisfactory; however,
for short, simple systems, 2 inches may be
more suitable, while for longer and more
complex systems, 4 inches may be re-
quired. In any event, sizes should be estab-
lished in conjunction with the pump
supplier, keeping the diameter to the prac-
tical and economical minimum.

Pipeline insulation and heating or cooling
may be required if lines are either outdoors
or in an area where normal room tempera-
tures are not maintained.

Heating

VORANATE T-80 Toluene Diisocyanates
should be maintained at slightly above
room tlemperature (i.e., 70°-90°F [21°-
32°C)). Care should be taken 1o prevent
the product from overheating to above
104°F (40°C). For heating uninsulated in-
door storage tanks, an industrial heater
may prove adequate. However, for outdoor
insulated tanks, external plate coils using
steam 1o 25 psig are recommended. To
maintain suitable product temperatures,
pipelines may aiso require insulation, trac-
ing. or both.

Heat Exchangers

Heal exchangers should have an area of
2 10 3 square feet per gallon/minute.

Pad Gas

Dry nitrogen is preferred; however, dry, oil-
free air supplied by an air compressor and
dryer may also be used. Either gas should
have a maximum dew point of —40°F
(—40°C). it is very important that TDI tank
atmospheres be kept dry. If wet air is al-
lowed 1o enter the tank, solid ureas will be
formed. Over a period of time, & substantial
amount of solids can accumulate.

Pressure Control
Valves (PCV)

Use a low-pressure regulator to control the
pressure in the isocyanate storage tank.

Temperature
Indicators (Tl)

The ternperature of the product may be
accurately monitored with a dial-type ther-
mometer inserted in a suitable thermowell,
To achieve greater heat transier for a more
accurate reflection of the temperature of
the contents, be sure the thermometer is
in direct contact with the thermowell.

Level Indicators (L!)

A level indicator should be used to meas-
ure product level in the tank and to deter-
ming inventory.

-M
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Strainers

Steel-cased, dual-line strainers having
100-mesh stainless steel reinforced wire
screen baskets are recommended. Units
should aiso be equipped with block valves
which permit one side to continue in oper-
ation while the other is being serviced. It
is strongly recommended that all unioad-
ing and process lines be equipped with
either strainers or filter; e.g., use strainers
on the unloacing lines close to the tank
and fitters on the process lines close to the
process.

Filters

Filters should be equipped with elements
which are suitable to the product and the

desired flow rate. Twenty-micron. cotton-
wound elements with voile-covered steel
mesh cores are recommended.

Meters

Use suitably sized meters. Meters should
contain no aluminum or aluminum atloys
nor any synthetics other than Teflon fluoro-
carbon and Viton fluoroelastomer. Turbine
meters equipped with totalizers have
proved satisfactory.

Valves

Cast steel, malleable iron. or 316 stainless
steel 150 psig valves are suitable for tank
nozzles. Steel, malleabie iron, or iron 125
psig valves may be used on lines. Also.

Figure 6 — Isocyanate Component Storage System

Pressure Vacuum —=>
Relief Valve

Pressure-
Control ]
Valve -

N
L evel = MI :

indicator

External plate —
coils with up
to 25 psig steam

Temperature —— ’"@ ."
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gate. ball, or plug valves may be used.
provided no internal lubncation is required.
Valve packing, if required, should be non-
graphited asbestos, aspestos impreg-
nated with Teflon fluorocarbon fiber, or
braided Tefion flucrocarbon fiber. Also, ball
valves should have seats of Teflon.

Gaskets

(Gaskets of nongraphited asbestos. asbes-
tos impregnated with Teflon fluorocarbon,
or braided Teflon fluorocarbon fiber may
be used. Spiral-wound Teflon filled gaskets
and Garlock Gylon' Blue have also proved
satisfactory

'Trademark of Garlock Inc.

) .
l - Filter

VORANATE T-80

Safe Handling and Storage
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Hoses

Hoses should be made of either Tefion
fluorocarbon or non f{luoroelastomer.
Hoses for permanent and continuous serv-
ice should be made of flexible seamless
metal, steel, or stainless steel.

Electrical

Explosion-proof wiring and equipment
should be used in all areas where flam-
mable vapors or dusts are likly to be pres-
ent. Also, all electrical equipment should
be grounded.

Electrical work must conform 1o all appli-
cable codes and ordinances. When order-
ing electrically operated equipment, be
sure 1o specify the type of electrical service
available.

Foundations

Depending upon load and soil conditions,
reinforced concrete pads, concrete rings.
reinforced concrete piers, or crushed
stone rings may be used. Vertical tank
bottoms should:be coated and, i out-ol-
doors, sealed to the foundation with as-
phalt. Also, if ring foundations are used,
the centers should be filled with com-
pacted oiled sand.

Paint

All steel equipment used out-of-doors
should be carefully cleaned and coated
with a suitable primer.

Dual-Service Equipment

Equipment to be used for two or more prod-
ucts must be so designed that it can
be drained and blown dry between prod-
ucts. Manifolds should not be used.
instead, switch-hose and quick-coupler
connections shouid be made between
dual service eguipment and individual
product lines.

Drains

All equipment should be provided with
drains and, should be designed to drain
completely. Piping should slope toward
low points equipped with drains. Tank
areas should be diked. howeve! there
should be no open drains within the
diked area.

Ventilation

Indoor storage systems should be housed
in a separate room. equipped with exhaust
fans and intakes. This will minimize vapor
accumulation inthe event of a leak or spill.

Miscellaneous

» Wasle control, disposal, and air poliution
control measures should be carefully
considered. Proper systems and opera-
tional controls should be instituted and
carefully maintained.

« All equipment and facilities, as well as
their installation, should contorm to the
specifications and requirements of
appropriate federal, state, and local
codes and ordinances.

o All equipment and materials should be
compatible with the product to be han-
died and should be installed in strict
compliance with the manufacturer's
recommengations. '

s All systems should be bonded and
grounded. Bonding and grounding ca-
bles should be availabie at all loading
and unloading stations.

o All electrical equipment, such as motors,
switches, etc., as well as their instal-
lation and use, must conform to codes
established by Underwriters Labora-
tories (UL).

« Alltanks should be equipped with a strip-
ping connection so that the tank may be
completely emptied for cleaning, in-
spection, or repair.

e All liquid bulk storage systems shouid
be hydrostatically tested prior to lining,
insutation, or use.

« All systems, new or old, should be pro-
vided with adequate waste controt and
disposal facilities, as well as sources of
air, water, steam, and electric power for
poth systems operation and cieaning.

CAUTION

« Toxicology: Virtually all chemicals pos-
sess some degree of toxicity. Before han-
dling a new chemical, therefore, it is
essenlial that its toxicological properties,
as well as any potentia. hazards as-
sociated with its handling and use, be
thoroughly studied and understood.
Based upon this study. appropriate
health and safety standards should then
be established and maintained. Be sure
10 obtain a copy of the current Material
Safety Data Sheet (MSDS) for the appro-
priate VORANATE T-80 Toluene Diisocya-
nate. Copies are available upon request
from any Dow sales office or from The
Dow Chemical Company, Plastics
Group, 2040 Willard H. Dow Center,
Midtand, M| 48674.

« Isocyanate: Equipment containing cop-
per, zinc, or tin, or their alioys, including
brass, bronze, or galvanized materials,
should not be exposed 1o quuid isocya-
nate or its vapors. Also, do not expose
either rubber or synthetics — except
Teflon fluorocarbon or Viton fluoroelas-
tomer — to isocyanate liquid or vapor.

« Silica gel charges: Silica gel charges in
tanks must be removed and the system
must be thoroughly cleaned, dried, and
purged with a dry pad gas priortouse.
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Manufacturers
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| Bulk Handling
® | and Storage
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The following list is representative of manu-
facturers and suppliers of equipment who
may be used in the design and construc-
tion of systems for bulk handling and
storage of VORANATE T-80 Toluene Diiso-
cyanates. Specific questions about the
specifications or suitability of any of the
products offered by these firms should be
addressed to the firm in question® The Dow
Chemical Comnpany neither endorses the
products offered nor guarantees their per-
formance. Reference to a company Of
product by name does not imply approval
or recommendation by Dow of any product
to the exclusion of others that may be suit-
able for the intended purpose.

1The names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as of
the date of publication. For current information,
consult Thomas Register, Stangard & Poors,
or the Dun & Bradstree! Reference Book of
Manufacturers.

Couplings-Quick

Dover Corp., OPW Div.
277-T Park Avenue

New York, NY 10172
212-826-7160

Ever-Tite Coupling Co., Inc.
256 W. 54 St.

New York, NY 10019
212-265-1420

Drum Filling

Crandall Filling Machinery, Inc.

P.0. Box 706-T
Buffalo, NY 14217
716-885-2228

Dryers

Lectrodryer Div.,

(Ajax Magnethermic Corp.)
P.0. Box 2500

Richmond, KY 40475
606-624-2091

Pall Pneumatic Products Corp.

2200 Northern Bivd.
East Hills, NY 11548
516-484-5400

Permea

11444 Lackland Road
St. Louis, MO 63146
314-694-0158

Sentry Tank Accessories, Inc.
3800 N. Carnation Street
Franklin Park, IL 60131
312-671-1500

Filters

Commercial Filters Div.
(A Sohio Company)
State Rte., 32 W.

P.0. Box 1300

Lebanon, IN 46052
317-482-3900

Cuno, Inc.

(Commercial Shearing, Inc.)
402 Research Pky.

Meriden, CT 06450
203-238-8716

Filterite Brunswick Corp.
Technetics Div.

2033 Greenspring Dr.
Timonium, MD 21093
301-252-0800

Millipore Corp.

80 Ashby Road
Bedford, MA 01730
617-275-9200

Ronningen-Petter Co.
(Div. Dover Corporation)
P.0. Box 188T

Portage, Ml 49081
616-323-1313

Gaskets

Crane Packing Co.
6410 Oakton St.

Morton Grove, IL 60053
312-967-2400

Flexitallic Gasket Co.
PO. Box 848

151 Heller P,
Bellmawr, NJ 08031

609-931-2500

Garlock Inc. ~
Mechanical Packing Division e
(Colt Industries, Inc.)

1666 Division St.

Paimyre, NY 14522

315-597-4811

Manville

PO. Box 5108
Denver, CO 80217
1-800-243-8060

Gauges, Pressure

Ametek, Inc.

U.S. Gauge Div.

PO. Box 152, Dept. TR
Sellersville, PA 18960
215-257-6531

Dresser Instrument Division
Dresser Industries, Inc.

250 E. Main St.

Stratford, CT 06497
1-800-243-8160
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Grease Lubricants
(Solvent Resistant)

Penreco

(A Pennzoil Division)
104 S. Main St.
Butler, PA 16001
412-283-5600 .

Heat Exchangers

ITT Standard

Heat Transfer Technology
175 Standard Pky.

Buffalo, NY 14227
716-897-2800

Noaoter Corp.

P.0. Box 451

St. Louis, MO 63166
314-621-6000

Patterson-Keily Co.

(Div. Harsco Corp.)
Thomas & Muth Sts.

East Stroudsburg, PA 18301
717-421-7500

Smithco Engineering, Inc.
P.0. Box 571330

, Tulsa, OK 74157
918-446-4406
Struthers Wells Corp.
1003-T Pennsyivania W.
P.0. Box 8

Warren, PA 16365
814-726-1000

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, WI 53207
414-744-0111

Heaters

Crane Company

(Cocrane Environental
Systems Div.)

P.0. Box 191

King of Prussia, PA 19406

215-265-5050

Hose
(Metal)
Aeroquip, U.S. Industrial Group

300 S. East Ave.
Jackson, Ml 49203

3

517-787-8121
Federal Hose Manufacturing Corp.

PO. Drawer 480 . T
Painesville, OH 44077
216-352-8927 or 1-800-346-4673

Flexonics, Inc.
300-T E. Devon Ave.
Bartlett, IL 60103
312-837-1811

Penflex Inc.

271 Lancaster Ave.

Frazer, PA 19355

215-644-7400 or 1-800-232-3539

Universal Metal Hose Co.
2135 S. Kedzie Ave.
Chicago, IL 60623
312-277-0700

.

Hose
(Synthetic)

Goodall Rubber Co.

P0. Box 8237-T

Trenton, NJ 08650

609-587-4000 or 1-800-524-2650

The Goodyear Tire & Rubber Co.
Industrial Products Div.

P.0. Box 52-T

Akron, OH 44309

216-796-2204

R. M. Engineered Products
P.0. Box 5205
North Charleston, SC 28406
803-744-6261

Uniroyal, Inc.

Product Information Center
World Headquarters
Middleburg, CT 06749
203-573-3717

.......

Hose Reels

Hannay, Clifford B. & Son, Inc.
700 E. Main St.

Westerlo, NY 12193
518-797-3791 or 1-800-982-0030

Insulation

The Dow Chemical Company ‘
Plastics Group

- 2040 Willard H. Dow Center

Midiand, MI 48674
517-636-1000

Pittsburgh Corning Corp.
800 Presque Isle Dr.
Pittsburgh, PA 15239
412-327-6100

Joints
(See “SWIVEL JOINTS")

Level Indicators

Emerson Electric Co.
8000-T. W. Florissant Avenue
St. Louis, MO 63136
314-533-2000

Level Indicators
(Magnetic)
Midland Mfg. Corp.
7733-T Gross Point Rd.

Skokie, IL 60076
312-677-0333

VORANATE T-80

Safe Handling and Storage
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Level Switches

Magnetrol International
5300 Belmont Rd,_
Downers Grove, IL 60515
312-969-4000

National Sonics
(Div. of Xertex Corp.)
250-T Marcus Bivd.
Hauppauge, NY 11787
516-273-6600

Linings

Ameron, Inc.

(Ameron Protective Coatings Div.)
4700-T Ramona Bivd.

P.0. Box 3000

Monterey Park, CA 81754
213-268-4111

Bisonite Co., Inc.
2248-T Military Rd.
Tonawanda, NY 14150
716-693-6130

Heresite-Saekaphen, Inc.
822 S. 14th St.
Manitowoc, W1 54220
414-684-6646

Sigma Coatings, Inc.
P.0. Box 826, Dept. TR
Harvey, LA 70059
504-347-4321

Wisconsin Protective Coating Corp.

614 Elizabeth St.
Green Bay, WI 54305
414-437-6561

Meters

Brooks Instrument Div.
(Emerson Electric Co.}
407 W. Vine St.

Hatfield, PA 19440
215-362-3500

The Foxboro Company
86 Neponset Ave.
Foxbor, MA 02035
617-543-8750

Halliburton Services

(Div, Halliburton Company)
Drawer 1431

Duncan, OK 73536
405-251-3760

Liquid Controls Corp.
Dept. TR-31

Wacker Park

N. Chicago, IL 60064
312-689-2400

Rockwell International Corp.
(Measurement & Fiow Control Div.)
411 N. Lexington Ave.

Pittsburgh, PA 15208

412-247-3000

Smith Meter Div.
(Geosource, Inc.)
Dept. T

P.0. Box 10428
Erie, PA 16514
814-899-0661

Moisture Detectors

Beckman Instruments, Inc.
2500-T Harbor Bivd.
Fulierton, CA 92634
714-871-4848

E.l. du Pont de Nemours & Co., Inc.

Analytical Instruments Div.
3411 Silverside Rd.

Concord Plaza

Quilien Building

Wilmington, DE 19810

302-772- 5500

- Teledyne Analy’ucal Instruments

o 16830 Chestnut Dr. -~ -
. City of Industry, CA 91748

818- 961 -9221

Pumps
(Canned)

Crane Company
(Chempump Div.)
175 Titus Ave.
Warrington, PA 18976
215-343-6000

Pumps
(Centrifugal)

Allis-Chalmers Pump, Iinc,
P.0. Box 512

Milwaukee, W! 53201
414-475-2000

The Duriron Company, Inc.
N. Findlay & Thomas Sts.
Dayton, OH 45401
513-226-4000

Goulds Pumps, Inc.
240 Fall St.

Seneca Falls, NY 13148
315-568-2811

ingersoll-Rand

(Pump Group)

1200 West Belt Drive North
Houston, TX 77043
713-467-2221

Pumps
(Magnetic Drive)

Bullen Pump & Equipment, inc.

P.0. Box 770845
Houston, TX 77215
713-493-4840

The Kontro Co., Inc
450 W. River St.
Orange, MA 01360
617-544-2536

L SRR ——
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Pumps
(Positive Dlsplacement)

Blackmer Pump

(Div. Dover Corp.)

1809 Century Ave., S.W.
Grand Rapids, Ml 49509
616-241-1611 i

Nlchols/Zenlth

(Div. of Parker Hannifin Corp)
P.0. Box 71-T -

Waitham, MA 02254
617-894-0650

Roper Pump Co.

P.0. Box 269
Commerce, GA 30529
404-335-5551

Viking Pump — Houdaille, Inc.
George & Wyth Sts.

Cedar Falls, |A 50613
319-266-1741

Waukesha Division
{Abex Corp.)

5510 Lincoln Ave.
Waukesha, WI 53186
414-542-0741

Refrigeration Units

Carrier Corp.
P.0. Box 4808
Syracuse, NY 13221
315-432-000

Dunham-Bush, Inc.
178 South St.

West Hartford, CT 06110
203-249-8671

Ronningen-Petter
(Div. Dover Corp.)
P.O. Box 188T
Portage, Ml 49081
616-323-1313

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, Wi 53207
414-744-0111

Safety Equipment

American Optical Corp.
(Safety Products Div.)
14 Mechanic St.
Southbridge, MA 01550
617-765-9711

Bausch & Lomb Inc.
PO. Box 450
Rochester, NY 14692

716-338-6000 _ "

E. D. Bullard Co.
2682 Bridgeway
Sausalito, CA 94965
415-332-0410

Mine Safety Appliances Co.
P.0. Box 426
Pittsburgh, PA 15230

" 1-800-672-2222

Strainers

Cuno, Inc.

(Commercial Shearing, Inc.)
402 Research Pky.

Meriden, CT 06450
203-237-5541 or 1-800-243-6894

Dover Corp., OPW Div.
277-T Park Ave.

New York, NY 10172
212-826-7160

Swivel Joints

FMC Corporation

Fluid Control Operation
1803 Gears Rd.
Houston, TX 77067
713-591-4000

LTV Energy Products Co.
P.0. Box 461388

Garland, TX

214-276-5151

Synthetics

E.l. du Pont de Nemours & Co., Inc.

1007-T Market St.
Wilmington, DE 19898
302-774-2421

Tanks-

Buffalo Tank Corp.
P.0. Box 2755-T
Baltimore, MD 21225
1-800-368-2105

Tape

E.l. du Pont de Nemours & Co nc. -

1007 Market St.

* Wiimington, DE 19898

302-774-2421

Thermometers

(Note: Most manufacturess of thermom- -

eters also supply thermowells.)

Palmer Instruments, Inc.
3131 Wasson Rd.
Cincinnati, OH 45209
513-871-7800

Princo Instruments, Inc.
1020-T industrial Highway
Southampton, PA 18866
215-355-1500

Valves

Crane Co.
(Vaive Div.)

800 E. Third Ave.
King of Prussia, PA 19406

215-962-0366

Jamesbury Corp.

640 Lincoln St.
Worcester, MA 01605

1-800-243-8160

KTM Industries Inc.
16610-T Barker Springs Rd.
Houston, TX 77084
713-492-8800

The Lunkenheimer Co.
Beekman St. at Waverly Ave.
Cincinnati, OH 45214
513-821-3400

Rockwell International Corp.
401 N. Lexington Ave.
Pittsburgh, PA 15208
412-247-3000

VORANATE T-80
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Valves
(Control)

Fisher Controls international, inc.
205-T S. Center St.

Marshalltown, 1A 50158
515-754-3011

Masoneilan Div.
{McGraw-Edison Co.)
P.0. Box 4020
Woodlands, TX 77387
713-367-5741

Valves
(Relief/Vents)

Crosby Vaive & Gage Co.
43 Kendrick St.
Wrentham, MA 02093
617-384-3121

Emerson Electric Co.
8000 W. Florissant Ave.
St. Louis, MO 63136
314-553-2000

Oceco Division
(Pettibone Corp.)
4700-T W. Division St.
Chicago, IL 60651
312-772-8300

The Protectoseal Co.
227 Foster Ave.
Bensenville, 1L 60106
312-595-0800

Sentry Tank Accessories, Inc.
3800 N. Carnation St.

Franklin, IL 60131
312-671-1500

38

Vapor Detectors

GMD Systems Inc.

Oid Route 619
Hendersonville, PA 15339
412-746-3600

MDA Scientific. Inc.
405 Barclay Bivd.
Lincoinshire, IL 60069
1-800-323-2000
(linois: 312-634-2800)

National Draeger. Inc.
P.0. Box 120
Pittsburgh, PA 15230
412-787-8383
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The following list of manufacturers and
suppliers* of NIOSH-approved respiratory
protective equipment was obtained from
the National Institute. for Occupational
Safety and Health, Morgantown, WV
26505, Questions about the specifications
or suitability of any of the products offered
by these firms should be addressed to the
firm in question. The Dow Chemical
Company neither endorses the products
offered nor guarantees their performance.
Reference to a company or product by
name does not imply approval or recom-
mendation by Dow of any product to the
exclusion of others that may be suitable
for the intended purpose.

'"The names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as of
the date of publication. For current information,
consult Thomas Register, Standard & Foor’s,
or the Dun & Bradstreet Reference Book of
Manufacturers.
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Ace Enterprises
820-T N.W. 144th St.
Miami, FL 33168
305-685-8784

American Optical Corp.
Safety Products Division
14 Mechanic St.
Southbridge, MA 01550
617-765-9711

Andersen Manutfacturing Co., Inc.
PO. Box 318

Furlong, PA 18925

215-794-8121

Binks Manufacturing Co.
9201 W. Belmont Ave.
Franklin Park, IL 60131
312-671-3000

BioMarine Industries, Inc.
45 Great Valley Center
Malvern, PA 18355
215-647-7200

Bowen Tools, Inc.
2400-T Crockett St.
PO. Box 3186
Houston, TX 77253
713-869-6711

Browning Ferris Industries, Inc.
14701-T St. Mary's Lane

P.O. Box 3151

Houston, TX 77253

713-870-8100

E. D. Bullard Co.
2682 Bridgeway
Sausalito, CA 94965
415-332-0410

Cesco Safety Products
(Parmelee Industries, Inc.)
1535 Walnut St.

P.O. Box 1237

Kansas City, MO 64141
816-842-8500

Clemco Industries
1657 Rollins Rd.
Burlingame, CA 94010
415-570-6000

Clemtex, inc.

248 McCarthy Dr.
Houston, TX 77029
713-672-8251

Defense Apparel
247-T Addison Rd.
Windsor, CT 06095
203-522-1957

The DeVilbiss Company e
PO. Box 913-T 4
Toledo, OH 43692

1-800-628-1200, ext. 735

A. E. Draegerwerk
2400 Lubeck 1
Postfach 1339
Moislinger Allee 53/55
West Germany

Eastern Safety Equipment Co., Inc.
59-20-T 56th Ave.

Maspeth, NY 11378

718-894-7900

Empire Abrasive Equipment Corp.
2101 W. Cabot Bivd.

Langhorne, PA 19047

215-752-8800

Encon Manufacturing Co.
PO. Box 3826-TR
Houston, TX 77253
713-462-4723, Ext. 127

The Fibre Metal Products Co.
Brinton Lake Rd. & Rite. 1
Concordville, PA 19331 .
215-459-5300 )

Glendale Optical Co., Inc.
130 Crossways Park Dr.

Woodbury, NY 11797
516-921-5800 .

Globe Safety Equipment, Inc.
125 Sunrise Place

P.O. Box 7248

Dayton, OH 45407
513-224-7468

HSC Corp.

107 E. Alexander St.
Buchanan, M1 49107
616-695-9663

Kelco Sales & Engineering Co.
Front St. & Paddison Ave.
Norwalk, CA 90650
213-868-9861

Key Houston, Inc.
13911 Atlantic Blvd.
Jacksonville, FL 32225
904-241-4191

Lear Siegler, inc.
714 N. Brookhurst St.
Anaheim, CA 92803
714-774-1010




Mine Safety Appliances Co.
PO.Box 426 - ‘
Pittsburgh, PA 15230
1-800-672-2222

Mohawk Industrial Supply Co
PO.Box 945

Manchester, CT 06040 -
203-643-5107

National Draeger, Inc
PO. Box 120 -
Pittsburgh, PA 15230 "=~
412-787-8383 .. . ¢

Norton Consumer Products
(A Div. of Siebe North, inc.)
P.O. Box 7500

16624 Edwards Road

Cerritos, CA 90701
213-926-0545 or 1-800-421-3841

Pauli & Griffin Co.
907 Cotting Lane
Vacaville, CA 96588
707-447-7000

Pulmosan Safety Equipment Corp.

30-48-T Linden Place
Flushing, NY 11354
718-939-3200

Robertshaw Controls Co.
PO. Box 26544

Richmond, VA 23261
804-281-0700

Safe-Tex Manufacturing Co.
15 Brandon

Toronto, Ontario, Canada
416-534-4223

Safety and Supply Co.
5510 East Marginal Way
South Seattle, WA 98134
206-762-8500

Schmidt Manufacturing, Inc.
PO. Box 37

11927 S. Highway 6

Houston, TX 77053
713-434-0581

Scott Aviation

{A Div. of A-T-0 inc.)
2225 Erie St.
Lancaster, NY 14086
716-683-5100

Sellstrom Mfg. Co.
P.O. Box 355
Palatine, IL 60078
312-358-2000

Siebe Gorman Holdmgs Lid.
Neptune Works Davis Rd. ’
Chessington Surrey, England KTS

Standard Safety Equnpment Co.
P.O. Box 188 A
Palatine, IL 60078

312-359-6000 )

- Stewart-Warner Corp.
1826 W. Diversey Pkwy
‘Chicago, IL 60614 -
312-883-6000 °

3M Company

3M Center

St. Paul, MN 55144
612-733-1110

Titan Abrasive Systems, Inc.
P.O. Box 318-T

Furlong, PA 18925 -
215-794-5661

United States Safety Service Co.
1535 Walnut St.

P.O. Box 1237

Kansas City, MO 64141
816-842-8500

Wilison Safety Products
Div. of WGM Safety Corp.
P.O. Box 622, Dept. T
Reading, PA 19603
215-376-6161

VORANATE T-80
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References

Literature published by the following
organizations:

American Conference of
Governmental Industrial Hygienists
6500 Glenway Avenue, Building D-7
Cincinnati, OH 45211

513-661-7881

International Isocyanate Institute, Inc.
119 Cherry Hili Road

Parsippany, NJ 07054

201-263-7517

National Institute for Occupational
Safety and Heaith

944 Chestnut Ridge Road
Morgantown, WV 26505
304-291-4126

Occupational Safety and Health
Administration

Department of Labor

200 Constitution Avenue N.W.
Washington, DC 20210
202-523-9361]

The Society of the Plastics Industry, inc.
350 Lexington Ave.

New York, NY 10017

212-573-9400




Product Stewardship

The Dow Chemical Company has a funda-
mental concern for all who make, distri-
bute, and use its products, and for the
environment in which we live. This concermn
is the basis for our Product Stewardship
philosophy, by which we assess the health
and environmental information on our prod-
ucts and then take appropriate steps to
protect employee and public health and
the environment. Qur Product Stewardship
program rests with each and every indi-
vidual involved with Dow products — from
the initial concept and research to the man-
utacture, sale, distribution, use, and dis-
posal of each product.

Customer Notice

The Dow Chemical Company strongly en-
courages its customers to review both their
manufacturing processes and their appli-
cation of Dow products from the standpoint
of human heaith and environmental quality,
To help ensure that Dow products are not
used in ways for which they were not in-
tended or tested, Dow personnel are pre-
pared to assist customers in dealing with
both ecological and product safety consid-
erations. Your Dow representative can ar-
range the proper contacts.




CHEMTREC

FOR CHEMICAL EMERGENCY
Spill, Leak, Fire, Exposure, or Accident
CALL CHEMTREC
DAY OR NIGHT

+800-424-9300
Toll-free in the continental U.S.
*Add long-distance access number if required

483-7616 in District of Columbia

For calls originating outside the
Continental U.S.: 202-483-7616
— Washington, DC, Collect
ALL CALLS ARE RECORDED

CM~

E/R

1
DISTRIBUTION EMERDBENCY
REBPONSE SYBTEM

DISTRIBUTION EMERGENCIES
| AND CHEMICAL EMERGENCIES
| INVOLVING
EXPOSURES, LEAKS OR SPILLS
‘ Call: 517-636-4400 (Midland, MI)
} 409-238-2112 (Freeport, TX)
|
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These condensed “Unloading Procedures”are
included here for the convenience of “in-the-
field” unloading personnel. For additional infor-
mation, see Part Two of this bulletin.
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VORANATE T-80 Toluene Diisocyanates

Unloading Procedures

w
Tank Cars Unloading Procedures

VORANATE* T-80 Toluene Diisocyanates are classified as
hazardous materiais under the Department of Transporta-
tion's “Hazardous Material Regulations." The unloading
of tank trucks, therefore, must be done in strict accord-
ance with those regulations. Some, but not all, of those
regulations are described below.

VORANATE T-80 Toluene Diisocyanates are shipped in
insulated, baked-phenolic-lined tank cars, equipped with
external heating coils and a safety valve set for 75 psi.
Tank cars from The Dow Chemical Company may be un-
loaded only from the top. The same general unloading

procedures used for tank trucks may be used for tank
cars. The following steps are exceptions to the tank truck
unloading procedure.

CAUTION: Only properly trained and equipped personne!
are permitted 1o unioad tank cars. Operators shculd wear
an approved respiratory protective device and protective
clothing, footwear, and gloves. For a detailed discussion
of health hazards and safe handling procedures. see the
Dow bulletin, Safe Handling and Storage of VCRANATE
7-80 Toluene Diisocyanates (Form No. 109-561-283).

Tank Car
A — Gauging Device '
B — % Thermowell
C — 75# SafetyVvalve J]Em{'
D — 2"Top Unloading Valve -
E — 2"VentVaive o
F —"Y"Sample Valve - _" R | e T
G — 2"Top Unioading Vaive
H — 2"Steam Co?l Outlet =<
| — 2"Steam Coil Inlet = =
J — SafetyPlatform TOP VIEW
: F
D

Note: On some 17,000-gallon DOWX O o o~°
series cars there is a variation in the cg *8
dome vaiving configuration. The dia-
gram shows the normal configuration. ” 1/"“( Jl J
However, in some cars the positions T— = .
of A (the gauging device) and C (the Py
75# safety vaive) are reversed. i

T ) T |
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©1982. 1988. The Dow Chemicai Company
All rights reserved
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NOTICE Dow Gelieves the information and recommendations rerein to de accurate and ret:at'e as of Fopruary 1988 Howevar since any assisiarce
turnisned by Dow with reference 1o the proper use and disposal of ’s products ¢ Crovided wiroul charge, and $ince use cona.l cns anrd d'spesal are
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Read and follow carefuliy each of the satety recom-
menaations and precautions iisted betow:
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the Drane: e

be sure tha! the male

Dicanvana

Totuene Diisoovanat

Check the temperature of the tank car by removing
the “2-inch cap from the tnermowe!’ (B and inserting
& thermomeler approximateiy 24 inches for 15-20
minutes. The temperaiure of the contents must be
above 80°F (18°C1 when tne car i unioadea. Shouid

healing De necessery. remove the cover from ine
maonenv gaua e(ﬁ)arc raige the gauge rodicengage
the magnet on the floal. Monitor the outape 10 assure
tha! expansion aoes noi tili the car “liquid fuli” and

cause it 10 "pressure reheve’ through the safety valve,
The pressure on the 1ank car should be carefuiiy mon-
itored during "159'1"“ Do no! aliow pressure 1o go
heyond 30 psig. Alsc dry nitrogen Is recommended
for padding.

Connect the unioaging line (which should be clean.
ary, and prei’erab‘y mage of flexibie mewal or either
Tefion' fiuorocarpon or Viton' fiuoroglastomer hose

“Trademarks anc products of £.1. du Pont de Nemours Co.. Inc

on

whick car safely withsiand unloading pressures) 1o
the unicaamg vaive (G o D and the pad gas line 1o
e ven: valve or pressure connection (). Al TDH tank .
cars are ecuipped with 2-inch removable pugs on the
unioaoing vaves and 1-inch plugs on the vent valves.
Liso, while tne satety valve on the caris sel at 75 psig.
pac pec pressure should be repulated so as not o
evceed 40 psig Storage tank pressure should De care-
tully CONroRen ana monitored aurng the unloading
operano’

Atter m 1@nv car 1s empty. unloading lines should be
ger ot lig

biowr: ¢ o liquid and biocked in before being dis-
connecles  (WNowie. Approved respiralory prolective
equipmen! should be worn when disconnecting lines.)

Return all valves and connections to their original
condition.

Before releasing. pad the tank car with 10-40 psig of
nitroger: D:solay DOT approved "RESIDUE" placards
and release the car for return to Dow.

Unloading must be closely monitored. particularly if there

is no eutomatc “cutot

" 1n the unloading line. For example,

il oas fiow is aliowed to continue after unloading. the gas
flowing nto the storage tank could rapidly increase inter-
nal pressure This could cause serious structural camage

10 the st

orage vessel
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VORANATE T-80 Toluene Diisocyanates

Unloading Procedures

Tank Trucks Unloading Procedures

VORANATE* T-80 Toluene Dusocvanates are ciassiiieo as
hazardous matenals unae; the Depariment of Transporia-
tion's "Hazarcous Matenal Regulations.” The unloading
of tank trucks. thereiore. must be done In stnct accoro-
ance with those regutations. Some, but not all, ¢f those
regulations are describes below,

VORANATE T-80 Toluene Disocvanates are shipped in
pressurized and insuialed clainless steel 1ank trucks
equipped for bottom unloading only. Dow recommena:

Tank Truck Trailer

tha omry DOT epecilizaticr MI304 or 357 1anr rucKks pDe
used. CAUTION Oniy propeny rainec and equipped pe:r-
sonnel are permitleg 16 unioad 1ank trucks Opereators
should wear an approved respiraiory proteciive device
anc prolective ciolhing. 1ootwear. ang Gloves. For & ge-
tailec discussion ol neaith hazaras ang safe handiing
procedures. see the Dow bulletin, Safe Hangling and Sior-
ane of VORANATE T-6C Toluene Du’socyanazesv( Formi Na
109-561-28E8)

A — 34"Steam Inlet .
B — 35# Safety Vaive and Pressure Gauge T . -
C — Manhole T . ]
D — 34"Dryair/Nitrogen Connection . Jh E
E — 3"Unloading Connection , ¢
F — '"SampleValve E f__________ _ T A I A
G -— Steam Qutlet ‘T - % A
H — AirDryer i
I — 2"Loading Line o = 1
J — 2"VentlLine YOP VIEW ' ry
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I
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Read and follow carefully each of the safety recom-
mendations and precautions listed below:

1.

[AS]

w

Before aliempting 12 use ine 10lowing procedure
operators shouic be thoroughy famiiar with the
polentia. Nazarcs associates witl e nanding and
storage o TD!

Position the traile' ac level as poss:bie and block
the wheeis

Caretuliy chech the storage tann inio whicn the con-
tents of the truck are {o be unicaced 1o be certamn
that it contains the intended VORANATE 7-80 Toluene
Diisocyanate product and not some other chemical
or compound. Also check the gauge on the storage
tank to be sure tha' there is sufficient roomio receive
the entire contents of tne tank 1Ltk

. Check ali “product identificatior” or "bulk” tags

(usually attached to product outlets. valves. or seals)
to be certain that the product.being unloaded i,
in fact, the intended VORANATE T-80 Toluene
Diisocyanate.

. Check the temperature of the contents. The temper-

ature must be above 60°F (16°C) wnen the trailer is
unloaded

It heating 'S reauired. attach a 25 psi sieam supply
1o the hezting coil inlet connection, For better control
of the heating process. use & steam pressure of 16
psi. Attach a steam trap. designed for the steam
pressure available. 10 the heating coil cutiet connec-
tion. Internal coils are not advised because of severe
effects due toc possidle water coniamination of the
product. Aliow the contents 1o warm until the temper-
ature is at least 68°F (20°C). When the temperature
reaches 58°F (20°C). turn off the sieam and discon-
nect the iines. To prevent the heating coils from freez-
ing during cold weather. be sure to grain them or
“blow them out.” CAUTION: Carefully watch the ther-
mometer during heating. Do not aliow the tempera-
ture to rise above 104°F (40°C).

. Attach the unloading iine. The line should be clean.

dry. and preferabiy made of fiexibie metal or either
Tefion' fivorocarbon or Vilon' fivoroelastomer hose
which can safely withstand unloading pressures.

Connect the dry purge gas (preferably nitrogen) line
to the tank truck. This iine should have a pressure
gauge. a safety vaive set at 30 psic. and a pressure
regulator set at 25 psig.

Draw off a sample of the contents for analysis. A
sample of the contents may be obtained by connect-
ing stainiess stee! whing to the semple connection
Fiush the sampig connection by drawing off at ieast
one gallon of proguct into a clean. dry container.

*Trademarks anc products of £.1. du Pont de Nemours Co.. Inc

The sampie 10 be analyzed may now be drawn off
into another clean. ary coniainer of whateve: s.z€ 1S
necessary for testing WARNING: Do not breathe
vapors. Wear proper proteclive ecuiprment wneneve
there is 2ny possibility of contact with 1s00var.ald
fiquid or vapors

10a. If the contents are 10 De Unioaoed Dy PJIge Jas
pressure aone. tne sicrage tank should De flied
with a vent scrubber Tnis will prevent vapors rom
being venied 1n1o the almospnere gunng unisas:n
(CAUTION: Do not exceec 25 psig purge gas pres-
sure 1o unioad the tank UuCh.) Whnen ihe 1ane. iruCe
IS empty, the DISSSUre Gaune wil show & Qron 1
pressure. Close the valve al the slorage lant ConneT-
tion first Then ciose the ruCk unioacing vaive

[0

10b [/ the conients are 10 be umiSE0el b, punin, S0
a vapor line connecting the slorage tank ven! 1o the
tank truck should be instalied (ciosed ioop) 0f & iOw-
pressure, replenishable gas pac must be places or
the tank truck. If a gas pad is used. install & vent
scrubber on the storage tank vent. These precau-
tions will not only prevent isocvanaiz vapors irom
being vented to the atmasphere. but wili prevent &
vacuum from being pulied on the tank truch during
unioading. (CAUTION: Do not use & closec 1ooh
system uniess the dead air space in thg storage
tank is free of moisture: i.e., —a0°F (—40°C, cew
point. Also. connection hosas should be purgeZ with
dry air or nitrogen beifore hookug.) Wnen tne traiier
is empty. &liow 1he unioading hese 1o vent gown 1
the slorage tanxk. Be sure 10 Ci0se he vaive ai the
storage lank connecuon st Then Ciose Ine iank
truck unloading vaive.

11. Shut off the purge gas 1o the tanx truck. Cioss the
tank truck purge gas vaive and GiSTONNECInE o
gas line. If a closed loop system wags used in Cor-
junction with pump unicaaIng. Ciose e tank truly
connection valve and the tank vent vaive. Then dis-
connectthe Nose connecting the two. All CoNNEClon
hoses should now be cleaned. driec. anc carned
for storage.

CAUTION: Unloading must be cioseiy monitorec. panic
larly if there is no automatic “cutoll” in the unidaading in
Forexample. if gas flow is allowed 10 continue after untoag-
ing, the gas flowing into the stcrage tank could rapidiy
increase internai pressure. This could cause serious struc-
tural damage 1o the storage vessel.

e

The tank truck shouig not! be cieanec by the customer,
nor shouid the manway be opened for inspection. Tne
cleaning and inspection of the tank truck shouid be han-
died by the shipper under careiully controlied conditions.
gesignec 1o safeguarc personng: and eauipment. WARN -
ING: Under no curcumslances should personngi enier
any "empty’ 1ank ruci.
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DOW CHEMICAL U.S.A.

An Operating Unit of The Dow Chemical Company
PLASTICS GROUP

URETHANES DEPARTMENT
2040 WILLARD H. DOW CENTER
MIDLAND, MICHIGAN 48674

Major Urethanes Sales Offices of Dow Chemical U.S.A.

ATLANTA ... .. ... ... .. Suite 2005, 20 Perimeter Center East, Atlanta, GA 30346 e 404-394-4141
(for: AL, AR, FL, GA, KY (western), MS, NC, TN, VA)

CHICAGO . ... Suite 800, 10 Gould Center, 2840 Golf Road, Rolling Meadows, IL 60008 e 312-228-2700
(for: 1L, IN, MN, MO (eastern), ND, SD, W1)

DALTON ...ttt 2864 North Dug Gap Road, Dalton, GA 30720 e 404-277-1133
(for: all states — carpet business only)
DETROIT ..... Suiter 415, Travelers Tower, 26555 Evergreen Road, Southfield, M1 48076 e 313-358-1300
(for. KY (eastern), Mi, OH, PA (western), WV) -
HOUSTON . ... PO. Box 4269, 400 West Belt South, Houston, TX 77210 e 713-978-3700
(for. CO, 1A, KS, LA, MO (western), NE, MN, OK, TX, WY)

LOS ANGELES .......... 17870 Castieton St., P.O. Box 881, City of Industry, CA 91747 e 818-810-8050
(for: AK, AZ, CA, HI, ID, MT, NV, OR, UT, WA)

PHILADELPHIA ... ... ... i 505 S. Lenola Road, Moorestown, NJ 08057 « 609-234-0400

(for. CT, DE, MA, MD, ME, NH, NJ, NY, PA (eastern), RI, VT)

For product and technical literature

Contact INQUIRY & DISTRIBUTION SERVICES
Saginaw Road Bldg., The Dow Chemical Company, Midland, M 48640 e 1-800-258-CHEM gam.-5pm.EST.

For information on products, applications, prices, ordering, billing, and delivery

Contact URETHANES CUSTOMER SERVICE CENTER
400 West Belt South, P.O. Box 4265, Houston, TX 77210 e 1-800-258-23338am.-6pm EST

NOTICE: Dow believes the information and recommendations herein to be accurate and reliable as of February 1988. However, since any assist-

ance furnished by Dow with reference to the proper use and disposal of its products is provided without charge, and since use conditions and disposal
are not within its control, Dow assumes no obligation or liability for such assistance and does not guarantee results from use of such products or other
information herein; no warranty, express or implied, is given nor is freedorn from any patent owned by Dow or others 1o be inferrec. Information herein

- concerning laws angd regulations is based on U.S. federal laws and regulations except where specific reference is made to those of other junsdictions.

" Since use conditions and governmental regulations may differ from one location to another and may change with time, it is the Buyers responsi-
" * bility to determine whether Dow's products are appropriate for Buyers use, and to assure Buyer's workplace and disposal practices are in compliance
;7. with all laws, regulations, ordinances, and other governmental enactments applicable in the jurisdiction(s) having authority over the Buyer's operations. )
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— INCORPORATED
Urethane Foam Division

2222 SURRETT DRIVE < P.O. BOX 2024
HGH POINT, NORTH CAROLINA 27261
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